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S MMARY 
Th !itory of South Alrican ur,mium begin~ in the late 1880'~ when it 
wa oh rvcd th:11 the green tluorc-.ccncc ot minute cryl:lal,; found in 
olJ-t>caring on- ~,nm South Afril:a wa due ,~ r.tdioactivity. These 
were fin indica, • .n.; that the ore contained ur.mium. The ur ,ency of 
the Allied Nation to , ht in uranium Juring the Second World W r for 
the proouc11on ot nuclear \I.capons, hrou •ht to 1h not11.;c uf the 
Comhined development Tru,t a pape1 h) t:1e South African 
mineralogi\t. RA Coor,er. that mJicated that rhe Sfluth Atrican old 
n.-cf carried a minenil. uramn11c. JlC&rly half of wlu Ii '-,mtau11.:d a 
compound ol uranium. 
In a combined cITon mctallur ,i I in S<mth Afm:: • • th mtcd Su11e , 
th United Kin d, m and Canada discmcreJ th m 1 1 economic I 
method lo ,era t uraniur,1 fmm the old or ot the Wit\\ h:r,r nu 
These im c tig,Hions were ol great v I ,.: fur th c:mcnt of 
chem,.,try and mctallur10 n:latin, 10 the rdi ' in• tif uranium t<-r nu .. lc r 
rc~arch It h a thcrcf,, rcali!.c.:d th.it ,cit1111fi re~c rch in South 
t. ,.:., ,hnuhl be co-orJinau.:d and fuciht t s t,c , ,1ab1i,h-.:d !11r the 
trainin ot nuclear phy:.ic1sts. I he rc~ult v as th founJm 01 the 
N uional Ph) sic I i .:?horatory aik.l the 1."<mMrul!tk>n ol the Pretmia 
qchitron 
lhc con lructil1n of l 1 1•1ce:1 ur.m;um Cl\lra~tion plant, Jurin, th 
1950'~ lonn : ;~ \cry imJ)i,r'a,,, ~, il of lhe coun,I"} •, ir.du.,trial acti,·ity. 
By 1Q57, t ~em;· i, ;.,·fl'. , Y,t :·! .,rn<locing uranium~· ultmg m '" rapiJ 
i1. •,r. 1,1..' in \!ranium '-.od :ctior, Tilt imponan•:e of ~he urawum 
inJu .. ,.., ll' the 11-dustr,~l and -'. i I C>7'1ic dcvdopmcnl of the c,:,1mry 
indicatl!o ·~e need tn a~·i\.:re h fu1u, n ; r as ross1hle 
Thr ,ran. rort .. ,i<,r. of la1 ~--- quu:iut1! •' :•· ,·o. I fl\ml the Tnirn,v,lal and 








c onomical in the Wc-.tem Cape area . The prospcd ol using Sl,uth 
Afril.:an uranium lor nuclear power production I 10 motion 
imei,tiga1i,1ns into nuclear eneqn production in South Atm:a. Dr AJA 
Roux' s Atomic Energy Research and Development Programme 
provided for laht1ratorics tor the rcfinm ol uranium for nuclear fuel , 
the cstahli-.hmcnt of nuclear re can.:h c~nlre at Pdindah.1. the 
acquisition of a rcscan.:h reactor, and facilities for nuclear reactor 
rc,earch and uranium enrichment e~perimentation. 
l'he two major proj1.-c1 that were initialed in the 1960', were the 
Pclindun:i nuclear reactor project and experimentatton on Dr Wl. 
Grant's vortex tube method uranium enrichment (the Gas Clx1lm' 
Projc t) . 8) 1966 the "one~ tuhc method had hecn proved m the 
lat). r, tnry. ~imultaneou,I) the Gas Cooling project as well as the 
l'eltnduna Pn-jcct required s a ne t step a large dcm,10'ilr.1tton M pilot 
plant. South Africa could not afford hoth. A deci,;ion v.a taken to "O 
thcad with the Ga Cooling Projc I and lo hcl\e Pclinduna. 
An ln-.e:.ttgatmn Comm1t1cc v.a, appointed hy the Government to a. ,;c,s 
the vut,ihty of a pilot uramum enric.:hmcm plant. Jla\lin reviewed the 
lindtn •~ of the Commatk-c. the Government came out in favl,ur of the 
proje t, In July 1970, the Pnme Minister announced to Parliament and 
forei n rcpre,enr:uive, tltar South Africa had ma tered the complex 
technolo ') of uranium c:nri hmem anti db.covered a unique pru:c,s. 
The p"t)Ces, wa, a comhina11on of tht: separating element u,ing ur.rniurn 
he alluoridc in h) droien as the pn><.:C\\ lluad and a new ca,cade 
technique. This was the culmination of )Can ot c>.pciirnemal Wlirk by 
nuclear , cienti ts and engi™--er,. 
South Afri a', out randing achievement \rnuld incviwbly hring about 





Die \crhaal van uraan in SuiLI-Afi 1ka begin in die laal • ,n • ire van 
die ru:enlieodc eeu toe groen OuoresscrL,ie van uiu:r:- Jein .r1•,talle 
waargencem i in gt,udert:-. atl;om 1ig uit Suict-Afnkaansc ,.,yne en d1t 
vcrder l,ewys is dat dit cJeur radioaktiwi1eit ,ewor aak i-. . Oli wn~ die 
e,:r.,te aaruhJiding dat die Suid-Afrikaansc grunderts ura:m beval. 
Tyden, die Tweede Wereldoorlog het die Gcalliccn.Jc N:.i,1e<. dnngend 
'n uraanvoorraad benodig om kern\\apen, te vcr\'aanhg. Die 
annwc ighcid ,un uraan hrt onder die aandag van die Gc..;:komhince1dc 
Ont\\tkkcling.,rru,t gekom dcur ' n rcferaat van die Suid Afribaasc 
mineratoog. RA Cooper. wat daarop •cwy-, hct da1 Suid Afrikaan.,e 
goudriwwc 'n min r:ul, umni111c1. hcvat \\aarvan amper Jic helhc ' n 
,crhinding van uraan w ~. 
In 'n ge amcntlikc ('(lgin, hc1 mctaalkundige, in Suid-Aft 1ku. dtc 
Vercnagde State. die \crenigde Koninkryk en Kunada c.Jie rm:e• 
ekonmnicsc mc1oJc ontdek om ura·•n ui1 gouderts van die 
Wit\\ater.,rand te ekstrahecr. Hierd1e bc~ondere te;:gnie'it! navur,ing wa 
,an groot waardc vir die chemie en metaalkundc in vcrhand met die 
aft mering van ur,tan .,: ir kcrnnavor..ang. Daar I dus bc:~ef dal 
wc1cnskaplikc navon.ing in uid-Afrikt1 gckoordinecr moe-. word en 
instellings tot stand ichring moes word vir die opleid;ng van 
kcrnweLem,kaptikes. Die gevolg was die stigting van die Nas1nnale 
Fisie,e l aborntorium en the oprigting van die Pretoria S1l,lotron. 
Die oprigtin2 van sewemien uraan herwinningsaanlegte gedurcnde die 
Jare vyftig hct 'n baie bclangrike decl uitgemaak van die land sc 
industriclc werk~aamhede. Teen 1957 hct ,c!.-en-twimig myne uraan 
pcprodusccr wat tot 'n indrukweU..t:nde toename in die totale 
urnanproduk~ic gelei het Die bclangnkheid van die uraanhcdryf en die 
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ckonomic • Ont\\ikkcling w l dit mcegc:hnng hct . hcl du wcnslik 
"Cmaak dat die toekom van die hcdl) I "a r moontltk , er kcr moc 
\\Ord . 
Die groo1 hocvcelh de .1eenkool wat vanal die Tran vaal en N 1al na 
die Kaap -.crvocr moc!-1 word, hcl aan •edui dal 'n kcrnkragsen1ralc! in 
die We -K apgchu:d -.1,aarsk)nlik ekonomics gcvc~ttg kan word. Die 
moontlikhe1d dat 5u1d- fnkaanse uraan \!ir kcrnre ktor l.ragop"'ekkin, 
"ehru1k kan ,wrd hcl onJer ocke na kernenerg1c proJuk 1e m SuiJ-
J\fnk aan die gan gei-11. Dr AJA Roux se Atoomcncrgic Navor-.ing-
en On1w1kkclmg,prograrn het voor 1cnin emaak vir lahora1orium vir 
c.lic athnermg , n uraan vir kernh nc.J 1of. die daar 1cllltn ,·an ' n 
kcmnavorsmg ntrum h) Pclmdnha, ,• · .. ankoop van ' n 
runon,m s1cakwr en t 1liteite l.l 1rc ktor- en 
uranverrykm • n vorsing. 
U1e twee helangnk te proJektc w111 in die c ti. '1]1trc onucmeem i • 
wa die Pcl:nduna kernreaktor en proclneming vol"en dr WL Grant 
c dranikolkoui metodc van ura1tn-.crr)km 1 (die Ga"crkoclin -.proJek>. 
feen 1966 i~ die draaikolkhu1 metodc in die I 1horatorium hew) . 
11,entie cnoemde proJekte het s ' n volgcnJe fnsc dte aanhou ,an ' n 
looJ nleg om die projcktc op nywcrhc1d:-. kaal 1c bcw) • henod1g. 
Suid-Atnka kon nic albci aanle 'le! heko tig nic en ' n bc),lull j., encem 
om die PehnJuna-projek le '-laak en ,·oMkeur te gee aan die 
voortsclling van die G:t\\Crkochn prn1ck. 
' n Komitcc van Ondersoe 1::. deur die regerin an estcl om <lie 
lc"en..vath arhcid van 'n uraaO\,crl)king),looJsaanlcg tc onder,;ock. 
adat die ocvmdin •e van die Kom1tcc 0(1rwceg 1,. het die regermg die 
lljlri •ung ,an die loo<l aanleg goedgekeur. In Juhe 1970 h.:1 die Suid-
Alrikaan e Ecrs1e Mini ter in die Parlen,ent en aan die builclan<l 
111 •ekondi l d:u Suid-Atrii..:a die in •e\\ ilkelde tegnoloiir van 
uraam·clT)king tlcmcc. tcr h t en ' n unieke pn,,;c-. ontdel,,; het. Die 
ptlN!\ wa~ ' n komhina!.ie van die ,ke1dingsclcmcn1, met the g • nuk 
vJn urnanhek-.anuoried en "ateNol a, die lira rga\ en ' n nuwc ka,' ade 
Stellenbosch University https://scholar.sun.ac.za
f 
mc10Je. D-: ,a, dk· hoogtcpum van jarclange proefneming deur 
kemwetenskaphxcs en i1:genieurs. 
Su1d-Afrika sc merkwal:i; <!1~c presrasic sou noodwendig intemasionale 
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The dramatic di losurc by President FW de Klerk m Parliament on 
March 25, 1993 revealed 1ha1 Sou1h Africa had manufactured six 
rov.crfu1 nuclear device co t ot R800 rnilhon . I hese were 
pahlc ot being speedily con\'ened into airbom bomhs or mi ile 
The dcc1 ion go nu tear , nd to de,etop 1l11 It ,rn,!<J 
cap htlit) v. uil.en m 1974 g m t rhe b kgmund ot a Sovicr 
exparmoni t threat m ~outhem /.frii:a Inc 'J1ld•Ufl ot the ub,m 
force m npola from 1975 onward reintorced the • rception th t a 
deterrent w uece ry in the conic t of Ol 'h fl ca' s gro\\ mr 
mtcmauonal i lataon 1oe South African uranium enn hment pmJc .. t 
to enrich uranium to l'J.'O nd four percent would provide fi,el for outh 
frica's nu lea, pro rnmmc. Th Pre 1dc11t n•nd,.; ':nown that the 
GO\cmment w prep reel 10 thro\\ open II t 1l111e nd record 
relaun to II decomm•,; toned nu le r d1.terrcnt prog mm to 
in pccuon by th lntcrnattor I Atom1 Encrg) A enc 1 
Th d1 lo urc b) Presid nt I) Kterk brou ht mlo tocu 
ram, 1 auon of the dc,elopment of outh fric .. :1 nuclear science rh 1 
up to n ,, hn n I ht.--en re arch d h1s1oricall) . Thi history. 
n.'itll\C nature. has \ lrlU lly remaint."'d cl scd book to the 
puhh e ept for te\\ person d1rcctl) imolv(.-d with th h1stnl) nd 
ome \\ 1th pc.. I mtcre t an th uh CCI 
·11tc Jlurpo of th1 d1 rt uon w 10 tra c th mccpuon of uth 
fri n nu le r de\clopmem and fl ni ul rly 10 est, hh h 11 
rel II r hip to the ,uth fncan uranium hi IOI). In ord r to d1 ·u,cr 
the fund m nt J,. ot nu I r enerro th c rly ha tory of lh t m =ld 
nsrnutc n 1ntrodu u m to the hi t I} of 
,clopm nt Pro n: n d in icncc ere ted 
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new demand fer ,n t I \\h1ch \\ere once mere lahonuory cuno Ilic 
Uranium, for example, wus a rclall\ely uscle s mc1al until nu tear 
fis 10n -.a d1 mcn'll in 1938. In order to Jerennine the dcs1ruc1hc 
power ,>I uranium during the . ccon<.I World War the de\elupment ol 
fhc 1om1c bomh wa tra J . Durmg the nudJlc lonie • m111ds, 
!n lerinl , rn chuae and money \\ere organised 11110 n Allied nation 
em ' line to trall!,fC'mt the lab rat I")' di ·o\cr of uranium Ii s1on 
rn 1"138 tnhJ lhc UlllOll bomh of 1945. rhc de tru liH: po\\Cr of 
ti • ·url' h:1.1~gh1 man f e to face "irh the reaht) that his cndca\our to 
JH'J re• co'Jld le J 10 hi own d tru lion l'hc c tc.:nt of mtenuiuonal 
nu'"I ·"r cogn: nee dunn the J 940' w looked into an order 10 
d1 CO\c · exactly hew far nuclear re arch h d pro re d before 1h 
d1 O\Ci") f 'outh Afn n unrn1um 
1mpon noe of uranium \\ detenmned nd 
1mJ1 100 d c: ur en y for obtamm uranium, Th, \\ould ha,e d1rec1 
hearing on lhc U A !ld Briuun jomtl} pon rmg \\orldw1d 
prospcc11ng J'H ••&mmc'-: the d1 O\Ct ' ml e trn ling of uranium 
from IO\\ •grmk , r , ot he Witw re rand dunn the po I ., ond 
World W r }C .~ !ld the ' ,\elopmcnr of the uth fr1 n uranium 
lndu If) . 
ro dc,ermme th ton: I vii.~ 10 th e hli hm n1 of th urnmum nd 
nu le r 1ndu Inc 111 ou l• n 1> he d1 n lio1; commence ,, nh th 
c plo 1 'l of th fi l ton1t: b. m m 1945 nd th fi I d1 metn 
c m111:u1 n of the W11" ters1 •ld u. 
8 m of mhcrst oil ell . 8cc u " o nd 
th ruwm mtcrnational interest in th d ,cl p lh urnmum 
nd nucl r mdu lrics, 'ou1h "ere be 111erca mgl) 
" re of the nude r <fr 11C'<'m nt th~ · Cl taken pl c mer nd 11 
" , re la d thctl uuth n !.I., ·nufi hould be 
oordmated s re It cffon " re m de 1,1 c hh!>h fi 1h11 tor th 




In order toe tabli h 10 \\hat degree the uranium indu try w hrJ..-d 10 
the development of nuclear ience in South Afri a the followm 
theme were 1e earched: ro what degree dad the Second World War 
nd the development ol the atomi bomb lead to the daSC0'iCI) that 
South Afri n gold or ho tcd uranium: \\hat role did the ur ent neeJ 
of foreign countrie~ lO obtam unm1um anternat1onally re uh an South 
lri a de,·elopin n unpo mg urunaum mdu\try: and. what "' the 
foreign trnde value of S uth African uramum and how would thi eftect 
nu le r development fhemcs that fonnc:J the ba i .. of thi rcsc rch 
\\ere th e tabla hment of the ' tional Ph) i I l borat I). the 
constru tton of the Pretoria C)clolron by South Afri an ph) 1 1. ts nd 
indu try and the pl nnmg of uth Afri an Atom1 Ener > Re: rch 
nd l>cH:lopmcnl Programme. 
The urnmum mdu ti)' m '·outh fnca n:mamcd clo I> hoked 10 the 
de, lo,101ent of nu le r 1ence. The foltowm th me which hav.: 
be n udicd \\ ill illustrate thi ond W,irld W r nd the 
e,et pmcnt of the toma bomh led d1rectl) to the Ji mery hat 
uth fri n old ore ho ted urnmum nd ,,, c:olo I I 
tn,c: tig tions 1ha1 follo\\ed re,ealcd outh fn ' extensive urnmum 
re ne . The c pion taon of~ outh fri n uranium brou ht bout that 
b) 19 7 t\\ent)• 1 old mine were produ ing ur mum. In 195 1h 
forea"n 1rndc v lue of uranium re hed th £50 million m rk nd th 
produ uon of ummum oxid ro e to .S 13 906 ._ m I 60 lUlh 
nd I rg, te f\C insll I 
nu I r ~1 nt1 10 de,el p ti mdu uy funh r nd 10 refine uranium 
ror nu le r fuel nd nu le r re tor resc h. Th c ecuti n of the 
Pro ramme t r Re rch nd De,el pment t Pc:hnd ba hrou ht mto 
lor the re ming of uranium nd I bora1on for nu le r 
re or re rch nd nu~tcar f u I c penm n u n 
In order 10 d t nnme the d1mens1oru of the th fn n nu le r 
rcse: h nd de,c:lopm nt pro ramm and the c tent f the re .. n:h 
d r • Pcllnd Ill during the 1960' 1hc mph hmcnl "•'rt 
Ill 
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i11,c~1igatcd: al o thl: re1ming of uranium and the selling up of 
SAFARI I research re i.:tor. , uclear J')O\\er reactor expcrimenta110n 
and the PELINI>lJNA critical mhl.> rea hin crnical11y wa~ 
.1gmfi ant. h wa ho"c\cr. lh paration of the I mope~ of ura111um 
hy u method developed by 'outh Atncan nuclear iem, 1 n<l 
en 1ncer, 1h t con titute the point ot h1ghe t uainmcnt ot the re can.:h 
featured in lhi di rta1ion Thi wa a trcmenJou ient1fl 
hievcment tor a country like South Africa "ith limited 1n<lu trial 
c pahiluie . In 1970, onl.> the USA. Brit m nd hnncc haJ ma lered 
the o;,h1 11 ated nd hi hi complex le hnolog} of uranium 
ennchmem. 
In detailed hi ory i concludetl in 1970 \\hen South Afri a's ummum 
enrichment pro c had been prmed 111 the laoorntory oo a pilot pl nt 
wa to he constructed 10 lest the procc on I rger le I nifi ant 
de"elopmem in th period 1970-199 1ha1 \\Crc the direct re uh of 1h1s 
h1swr • arc mentioned in th final ch ptcr 
In the d1 crt II n 11cn110n ,~ I o 1\icn to the canhnal role pla,>l-d h.> 
pec1fi ins111u1ion ncl pcrs, n , m ludan th C:mcrnmc111 
\temllurg1 al uhor I ry: the !tonal Ph) ics l.aboralOr.> (a re rch 
I hor tor:.> of lhc CSIR) and I ter the ' 11onal ( nlrc fur h11•,tum mal 
uclcar Ph ,, Re e rch nJ Edu atiun, the Chamber ol Mme • th 
•old mmc produ m uranium nd part, ularl) th nun that \\Cre the 
p1oncc of urunium produ 11 n. n mcly Bl \OOru111.1 ht. Da •afonte1n. 
We tern tkcp nd We t R nd Con 0111.l teJ, the South Inc n A101111 
hncrru I nJ 11<.I l-..'iCO~1 I he curd ma I role pl • d h.> prom1nct1, 
people m the c: t bli hmcm anJ dc\clopmcm of the uramurn m.l 
nude r indu-.tnl' Ytere 1me ti tcd. 'I h pc n in~tudeJ Gcncrai 
JC Smut • Dr SJ du J'o11 . Dr JA Roux, Dr lfJ van I: k, Dr Wl. Grant 
nJ the le. Jc:rs of go, cmm nt ~onnccted "ilh m•h Afn n nu le r 
dc\clopmem dcc1 ion m kin • pam ularl.> l>r DF 1 Ian, l>r I II· 
Vcrnocnl nd BJ Vorster 




In 1989 when I embarked on this research all documenuuion on 
uranium ennchmt:nt was classified, Dr WJ. Grant wa1, ol tht! opmion 
that the work ''liraanverryking in die RepublieJ..: van Suid-Atrika" tha1 
he per,onally commissioned Professor HL de Waal 10 wrue (ba1,eJ 
directly on Grant', personal diary) should he declassified and made 
available for rt:'-earch purposes . It was only in 199 t that th1-. do~:u111cn1 
that was locked in Dr Grant's study at Valindaba \\as decla.s,ificd and 
could ~ reviewed. Chapter 8 is largely based on informa1ion 1aken 
from this source as well a-. 1hc intonna11vc intervie\\-s wirh nuclear 
scientbts amJ engineers. who, according 10 Or Grant. made significant 
comrihu1i,,ns to the dcvclopmcm ot the South African enrichment 
i,roccss. 
A numhcr of a11icles on uranium and nudcar c::ncrg) in South Atrica 
have hecn published trom time 10 rime in Journ:1ls. magal'.incs anJ 
pcnudicals durmg the pcrioJ I 948 10 1970, Of particular significance 
were articles wdm:n by rersons directly ,oncerne,J with the story of 
ur.rnium. Thc,c include articles tiy Dr SJ du fo11 , DAV Hscher, Dr 
RB Hagan. CS McLean, Dr SM NauJc, Dr AJA Roux. Dr BF 
Schnnland. DB Sok, Prof I. favcmcr Dr PO Tocns and Or JW von 
Back1,1rom. 
lnlonnarmn in Government puhlic:.uions such as Assemhly Debates. 
1945 1970, Al' ls nt Parliament 1948-1970 and Reports ot Commiuccs 
on nudear power proJuc1io11 in South Africa revealed ,igniticant 
hi,ttinc.,I informatitin on tlw suhjec1 and large ,cc11nns ,,r the 
di"crtation have been based on these primary ,oun:c, 
R Ncwoy-Fraser's hook. Chain Reaction, which deals wi1h ccuons 
of th1, hMOr)' was an imponant ~ource. The lx't)k may t,c rcRardcd ,l', 
a primary '>ource as Ne\\-h) Fraser wn, directly imol\ed with hcu\'y-
water pmdu1.:tion in St>uth Africa and with ~electing ,i location tor thc 
nude.tr ct.•ntre Pclindaha. 
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Because ot the 11S111vc nature ot th1,; <.uhject all primary document 
rchum, to thi!. h1 IOf) ould 1101 he cxammcd. tlo\\c\cr . Dr WE 
Stumpf. Ch1el hxccu11ve ol the Atomic Energ) Corporation made 
availahlc ccrtnm document 111 the Al:C arch1\'e . The di<:scrtation ha~ 
thcreturc been based mainly on these documents anll unclas iticd 
documents ava1lahle t the Atom, Energy Corpora11on at Pehn<laha. 
l.1ttlc i,; kno\lr 11 ol the laboriuu ef rt of hundred of nu lcar ientis1-.. 
nudcar en inecr... 11utthcma1i I n • technician and con truction 
engineers at Pclindaba and ahndaha. Be~au'ic ol -.ccurity precaution 
1enti t could not putili h their di O\cric in ienufi journal-. ·1 hi 
di scnation can only a knowledge th accompli hm .. n. ol a fc, 
prominent people. 
Interview \\ilh pronunent icnti t that pani ip ted in the 
c tahh hmcnt of the South Alrican ur.m1um anJ nuclear indu Irie 
durin the period concerned contributed large!) to filling in the 
information unavailable in documentation anJ enabling the wt i1c1 to 
produ ca cle..rcr count ot th hhtor} tll ura111um in South Afri a . 
Cert in section ot the 1c,-1 were: reviewed hy pcNin directly involved 
"ith that p nicular part of thi; hi tory. Th se were: AR Ne\Jby-Fra-.cr 
(hca-.y water proJut.:tion on S,,.,th Atri a) , Dr I> Reumann 
(particularly the hi tory Ill the ~ a1ional Phy ical l..ahorutory nd the 
Pretoria Cy lotmn. hut al o the hi tor)' in it cn11rc1y as t.:o-rromotor ot 
the dissertation>: Dr JW von na L: m1111 11;colo , al t, !.:ground 10 th 
ura111um im.lu~tr) >: and Dr JJ ·.vanncntiu1g (X-pwjcct) 
The hi tor} llf uranium. because of the 1cltncJ mmcral'., high 11 tegic 
value h al"o politic.:al history. Th, history has there tore hetn pla eJ 111 
pohticul 11110 1111crnat1110 I rcrspcctl\c. s,,uth Atr11,; •~ po~111on :n w111h.l 
pollll1,;., anJ the rcah-.alllin that 11 "11ulJ have 10 prot~"Ct ii.. , 11 I lllllfllnal 
intcrc,1, gain t an I rca,ingl) h1l\lllc world, ~ould al u determine the 
co1..1rse of nuclear energ} de,clopmcnt in outh Atrka. lntcrndti,111al 
rl!l,tt111n, hnkcJ 111 the South lrn:an ur nium llnd nudcar mJu,111c, 
\I 
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have lar(wly Ileen h:l,cd on "-<>rk-. hy DB Sole and AR Nc"'hy-Fra,;cr 
and interview, with Dr, RS l.ouhser and WI. Grant, l>B Sole and IF 
de Vrllier, . 
Strict security precnutiorn, \H:re placed hy the South African 
Government and the Atomic En rgy authorities 1in all uranium research 
during the 1940'c; and the fir,1 halt of the lrllie .. t>eca:.isc of the 
material' '-lra1eg1c value. I'hc precaut;on., "'ere intensified allt:r 
1960, Certain documents relating to f!spcc1.. ncntioned in the 
di scrtation could not he c:xumined. l'hr, refers ,pcdllcally 10 the 
m111u1e., of the meetings ot the lJraruum Re,carch Comrniuce "'hkh 
could not be located, The m111u1 .. of the meeting, of the Research 
Advi..,ory C'omrni11ee (a suh-commi11ce of the Atomic Energy Goard> 
could not be made available hy the Atomic Fncr ') Corporation. ·nte 
highly cla"itied Report of rhe [nve 11gat:,,n Cornmillce ,,n Uranium 
Enrichment could not he ohtaint•d from the Depanment of Internal 
Atlair,. Statistic-. on the foreign trade value ot uran,urn af1cr 1965 arc 
cla,,ified. 
• • • • • • • • • • • 
Certain prohlenh relating to technical infom1ation in the te-'lt ,houlJ he 
mentioned Frr-,tly. rn the pc:riod 1945-1970 South Afm:a changed 
curreni:} . In th~ JQ~o•-. 1hc monetary unit 111 South Atm:a wa, 1hc 
.S11u1h African pound ,1crlrng. The \uluc: ol South African natural 
uranium (~old a-; uranium oxide) prior to 1960 is given in thi\ unit. 
llo"'ever. dunng 1960 South Alrii:u adopted .1 decimal ,u:-rcncy. 
Thcrdi:m:. valuc-. ot ur.111,um 111 the 1960\ arc gr\cn rn ranJ. lhc 
nomin.11 intem,rioi.al uranium market price i, •encrally 4uo11:d rn 
dollar... According i\l Dr RB Hagan (a tomter Joint Dcput} hainnan, 
Anglo American C'ol'Jlora111111) in 1957 the ,·,tlue ol uranium m dollar., 
compared to the 5outh Ah 1c,111 pounJ ,~a" a lollt1w,: I he 1111c, natmnal 
prk c,t ur:mium 1..ikcn a1 $JO or .t I I pc:, pound ot uranium "-OU Id t>c: 
70 ,h1llin •~ or 80 ,n,llin ,, rc,pcctr\l'IV J'hc price that the Comhincd 
Dcvclop01c111 Agen1.) "a' pn:p,m.:d tu p,I) h>r uranium in the e,1rl} 
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,i"1cs "'as $8 a pound (approxim:ucly 56 South African shilling ... or 
RS.60 in the new currency). The rate of conversion from pound 10 
rand in rhe sixrb was appro.xima1ely £1 = R2. 
Secondly. scientific and technical words. concep1,, tom1ulas and 
processe1, in 1h dissenation would be unfamiliar to the average reader. 
Therefore. where possihle. rhc e word~. concept.. t\innulas and 
procc,o;e, h:nc bt.~n reduced in the text. Scientific and technical tenm 
etc. that are rnc111ioned have been tabulated in rhe "Technical 
Addendum" and an cxplanaril,n of the c is gi\en in non. pecialisr 
words and idiom. In the text . cicmific and h.'Chnkal term u J tor rhc 
t1N rime are ind1ca1cd with an :1'1ertsk (•) . 
Ahbreviarion, tor organizations and in lllutions are frequemly used. 
llo"-cver, where rhc e organizarion and in!>ti1ut1ons arc menrioned for 
1he t1r t tune the n,1me!, are given tull> . In order IO make II ea!>rer tor 
the rcadcr a full list nt abhrcviauons ts given at the hcginning of the 
dis"<!ztation. 
According to McGraw-Hill : Dictionary or Scientific and TtthnicaJ 
Terms. "nuclear" and "alllmii:" are S} non}'ms In the disserta•:on the~ 
words arc u cJ a, altemati\e forms • Atomic" is hi'>rorically the oldest 
fonn as used in "Atomic Energ) 8{)ard" and "Proposed Atomic Energy 
Re carch and DeH'lopmem Programme". Jn the course uf time the 
word "nuclear" h.1s na1ionall} and interna1io1131f) be1.onu.• the new and 
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CHAPTER O E 
THE EARLY HISTORY OF URA, IUM AND 
THE A'fOI\-1 
l..lke all the 11ra111um• de,wsi1 of the globe. South Ajnca11 ura11111111 1s 
, .. •inctl> time-bound It -..ould be the d,sco,'€'r. of rhe rad,oactmf\ • of 
u,amum at the close of tht n111e1u111h cemur. that "'ould urge ph\Stcnt 
10 </Ut'Jtlon the indestrumb,lit) of rhe atom. • W/11/e momemou.J 
culue,·tments here bemg made III earl\' nuclear sc1e11ce w Europe. the 
gold mmes of the l\mmttrsrand "ere dn-elopmg and \ltldmg a lltmlth 
of gold • also u,:J.,;noMngl) • prepanng the wen J or the Sourh ljnron 
uramum mdustf) 
Uranium d posit and their time bound charact~risti~ 
Uranium i e tremely wide pread in nail quantllk (u few part~ per 
million) in mo t ot the igneou rock particularly tho of graniti 
compo ition. and an me setlimental") rock .1 The sea al o contam~ 
111inute quantitie ,,1 uranium unecon mic to recm·cr. Granite do n t 
normally exhitnt economic concentration of uranium. 'The tuc.ly ot 
uranium occurrcnct: su 1e ts that lhe ultunate origin ot urnruurn 1s 
a ~oc,ated with c.lepths · .• here magma • origin.: ted. Further cvu.lence an 
uppon of a d cp ultimate origin are themtal pring~. • c)sers• nd 
volcani emanation. with uranium content. There arc ccnam ell-
d finc-d uraniun provinces. •2 
l 
lgncou~ r,!CAS: produ cd b) wlid1fi auon of the eanh' mtc:mnl mollen 
11U8tna, Granue: 11 coarse nimcd 1 ncou Cr) 1alhnc rod mposcd malnl> 
of qunr.z. fcl P3J and mica. Scd1mcn1ary rock : :uck lormcd b 
accumulauon anJ l':po iuon o! f mcntll.i ma1cnals dcnvcd fmn 11rc 
C>.I Un r, ks. 
BR Bro-~. Lr , 'el and DJL. \'1sscr: "Ille GNl0,g1 .i' B k round ol ll 
Ura.rn,m lndu tr)", l 1naniwn in ~uth rr1ca, 194/i ti,56, Jl 27t1 
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The mted ' tmns )mpo aum on •p cful I ot 1om1 l·nc1 ') • 
V I \ I ( 19 ) rcco mz n pnnc1pal ummum prm 1n.:cs The 
Ram of th d1 n ~h,cld, the olo d Pl tc u tlJ ;\). lJ 
(Pm1u I), I entrnl (I rn c) I osl 
I rgh Jill (P n fr It) nd outh •rn Afn a lrt<h nd lhc st 
c num pro, 1DCc • ont mm uranium 
Occurrence of umntum ent1nc nd u trnh nd others 
m qu pro•, c Oh ·r tmn do1 in urumurn pro, 111 
hm, that u mum po II of , nt-d I) pc • tend I ppcar o,cr 111 
of eolo 1 . I umc 1 
n1 d1 1nhu11 n of the ur :uum pm, u1ec h m rr me nm "hen 
c n tdcrcd 1n rcla11 n to " h1c1d· nd t hi • re of th c nh' 
uri ~c slucld I the oc cnt nu lcu of comment n um 
Ill t hkcl) to he fr, •nd ID th heart I h~ 
tor ll! • , , .. nh crust l rnnlum ourcc re to 
om e tent I or , , le, the Colo d,, Pl .. 1 u u mum 
pm, C he Cd C of th ,1rth ITI rl n f hie Jo hun I I 
he on the ed e of the hunoo Ru 1 " T hie 11, M 
!·ranee nd lJrgem ( Portug I) con lltUIC ·outll rs" of I IClll rock ID 
thcr d1 turtx.---d rca of th c nh' urf e II of fn • outh of the 
ti , 1 re n:led h1cld re llcrc the cncrnh twn 1hat 
u mum nnot he round an the h rt ot hietd mu t he mod1ht.-d 
'he fn n tu Id h s he n uhd•" 1dcd 11110 unit , tnd Ion, the 
" uturcs" bet\\ n units cond111ons m ) be found cqu," lent 10 the cd c 
of m lier contmcm I ~tuelds or I blc hmkoloh,, c m the n .lg1 n 
on<>o4 nd 11ndol, m Z mh1 oc upy on u h • uturc• ~ 
OB Drock , I and •The Gcolo 1c:al 8 ~ round of tht" 
• l uth frlca, 1946· 19~6, p 276 PD 
Tocn\ in l lh u Tune Bound Char I n•u •. 
' I I ir C1 c <:rot ) of South rrl 4, 19 I, p 299 
'lb~ name I he B l"tan Congo changed 10 7..ahc flcr Ind pend r-- 'm 0 
Jun 1960 
lb d., Pl' 276 277 
2 
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U1,m1u111 j,; c,1ima1ed IO he rrc,cnt in th\.· l-..1rth ' , crust to the e>.rcnt of 
ah~lUf fnur p.1rt per I 000, "J It is thus ~omicforahl) more ahund:.nt 
than golJ 11J -.,Jvcr. h never occun. um:omhmcJ in Nature. !t 1s 
distrihutcd in minurc quam11ic near!) e\Cl')'\\hcrc on land and ,c., . 
Compounds of u1anium arc prc,c:111 in rt1ck, of val) ing compo,i1iot1 ,md 
origin. l he Dctu,tl co1•ccntra.tilin ,if uramum m moq of 1hc,e ,1re-. ,~ 
lo\\. ho¼e-.cr, and nrc oodic, suitable for ec.:onomic mining un: rar\.·. 
Concentra1101h ot ,uicahlc 111c~ may ha\'e occum:J \\lit!n ur.111ium-rich 
~ompound \\ere cxudc,;d into rod lavlts alter the m11ltcn urnmum 
1l1catc • in the Earth's crust h:,J cryst,1lli1cd . I atcr the rod: 
\\C,llh ·rcJ. h!,1vmg Jcpo!o.its of the more c.:hcmically unrc,1c1ivc ur;nuum 
n11ncral1.. Other uramurn minerals may have ti(cn taken into a4ucou 
solution, rrnnsp,,rtcd. ,md ,;ub,c4u::ntly p1cc1p1tatcd .1, oxic.ks• ,tller 
,cacting "ith other minl'rab,b 
lni: lwl, ma1•1 categoric. of uranium arc primary and '-t'conda,y 
PnrnaQ. rcl11ri, d) ur10~11.li1cd urnnaum minerals of r,,rrkul r 
irnportan c arc ura1111111c• a cryst,1llinc uranium form that is 45 • 48 % 
ur.111ium1 and i1' friahlc or Ill.I i.ive ,anct). pitd,hlcndc•: cottinitc• 
160 % uranium): bra1111c•n1c• (30 • -.0 ', uranium) ,tm.l da,iJ11c• 17 
10 % uranium). lmpo11,1nc ,ewnJa, v. oxidized uramum mtn1..·:ruls are 
carno111c. • ,1U1unitc• .ind lllrhcrnnc•. More than a hundred ur.1nium-
hearing minerals ha, c bei:n descrihed. liut the majo111:,, of these occur 
"' sparsely that rhcy ,tre ot liule or of no economi imporiance 
Uranium 1s a den,c. hard. hut malleable nwt;1llic clenu:ru. Ir i, 
ntd1<1ac.·1h c, nickel-white \\ ith :he hcavit•,t arumic weight nt an) 
natural!) oceuning clcmcnr. 
<• Pfl lncn,· "Uranium Dcjl(),1b ant.I tht•1r 1 tml! 8,11111J Ch,1r,Kh:11,111:,•. 
'lt.uN1r1io1h of lh,• Geologk11I 1-lodet) of South Afrku, 84 I Ilk I , pp ~9_-:. 197. 
, ' . 
. # • • • 
• , I : • ' ' 
' . 
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Pc 1 1na1i1c• dcpo II fonn a tlmd c 11e '01') one 01 the kno" n 
pc m.1111c oc ;urrcncc: ol uranium-bcann mineral ire of ny 
imponan n source f t.rn111um 7 
Prim I') depo us re rcco 1 111sc."'<1 by the fonn m "h1 h they occur (l) 
,em depo II (l)J'llficd b) Great Bear lake, fo ch1111 1al noo 
hmkolob"e): (2 pcgrnat11c d k •s (primal') urnmum incral , 
parscl) d1smhu1ed r oiatcd Cl') 111! r in n II n st · or pocket 
s ,mered thmu •hllUt the rock 1. (3) in mr •m tile nd hear lllllC (fl I 
h 11 Joa h1111 tal, R, rum 11111 . ustr Ir ) Vcm dcpo 11 
Chmkolnb" c nd Great Bc:tr I kc were re pon rhlc for the e rile t 
produ1,;1mn \'e111 d posit • unlc unu u II) n h or large. do not 
coru 11tu1e I rgc pon1on ot the "orld ' re ,urce In I, t the) can 
hardl) compete "1th the I r11c lo"er radc bodies rcprc cmcd b) th· 
sed1mcntal') depo II . Tna vc111 dcposns c11rr) 111 • uramum arc 
unkno" n m outh tri a e ondal') or •dtmi:macy d posu u h 
Colorado PlateJtu (lJ ). Blrnd R,,er (C n; da> and the Wuw ter rand 
more than make up tor their loYoer grade h) ch aper. I rg cnlc 
exploitations South Afn a i paniculnrl) tonunate in th t her uramum 
I to l rgc e\lCnt ,I hy-prudu t ol gold. 
tJramum m111crn:11.a11on i pre cm in hlCk, "h• h i:ncomp s almost the 
\\h le of the gcolo i ul h1sif1ry ol South Alri a.9 
rti Ahln 
h,r l. ~ Vellrs, trom ,he hllh ccntur) BC to the c:nd ol th ninctc ·nth 
etntu• • -: ien , hcht.\ J that all maucr ,,11\ c,llnpo cd of tithl • n<l 
7 • Uram um". \linrr•I Rt50urr or ch Krpuhli or 
BR Unx. l>JI. \ 1 r· "Inc Grolo I al B ~~round of the 
l rruuum runium in South \hlu1, l'1"6· 11>56 , JI .711 
11 IIJ Ur)n .. 1d l".t I t, nlum in south .\fm'II, p 7. 
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:nuc-.:ructihlc ,articl\;, calh.:J :11rnn, l"hl: at~1mic theor) nt matter. 
un,uppo11eJ h) an) e\1Jcncc, was lir t pn pounded h) the: G1ed; 
phahw rtr. Democritus (c 460 BC - .no BC). Tn m:couot fo, the 
\\Oriti ' , changing ph)skal ph1!1111men.1, h · a, crtcJ that ,pace (nr the 
Vrnd) had an equal riglu \\ith Being Ii e. the ph~~•cal \\Oriti) tn he 
con-.iJcreu e,cbtent The \'oid. Democruu corx:eivcd a, 11 vacuum. an 
infinite ,pa~c in "hich moved an infinite numhcr 111 <ttoms th,tt 111.1Jc up 
Hcing. Thc-.e atom::. r.t\: etcrn,1I and imJivi-.1hlc lhc) an.• ahsolutcl) 
m::11. ,o ,mall that their .,i,e c,1nnot he dirnini ·hoo Bence the name 
",11mn11n" nr "111JivLihle" .10 fhe Greek philosopher f·p1curiu (C 300 
nc, ,upportcd thl th~Of) . llo\\C\Cf It \.\3 not d ccpteJ h) man} 111hcr 
impon;im ph1h\\11phers A1 i,totk 084 BC - 3:?1 BC1 rc1cctcJ 
l' . mocritu ' thcol) in faHiur ot the vie\\ 1ha1 all 11u1t\:1 \~a-. c11mp11.,~·d 
111 Jittcrcnt c11mhinat1om of rhe 11.,1ff ckmi:nt c::.uth, water. ,1i1 unJ 
tire. lhis conccp: d1,ph11.:ed tht: atmni theorit. anJ ti,nn~J the ha-.i 
ul akhcmy•. 1hc tud) ,if nMtll:r that Jmnin.ucJ sdcncc umil 1hc 
cvemccnth centu11 . 
Akltemy wa, \\ idcl} pr,11.:ti cd in Arahia. hin.1 ,mJ Rc:nai,. .. ance 
Funipc 1 "11 ,,t it., main nhJ1.'Cth e-. \\Crc in finJ ., \\ay of turning a 
hasc me!t,tl. ,uch .1s lead. into golJ and to find an "clp,ir nl lite". 
Akhcmy \\a., ,upporlcd h) rcl1giou, lc,1Jcr-, ot the time, "hcn:a .. 
atomic lhcnrics with their ,lpplicd ,llhcbm were c;upprc,,eJ Ii} frwish 
and Chri~1ian teacher,, Many earlier text-. • ·, , ivcJ however. im:lui.lrng 
the l.h! Rcrum '\atura (On the Nature llf ' ; lungs> written in the 111 ,t 
1:cntUQ BC h} the Roman poet l ucrcuu~. In the ltN hall of this ,i>;.-
\Olumc p,JCm, I.ucrctiu, dc,crit1cJ and JefcnJed th~ thcorie, ot 
Fpi1,.urius . 
De Rerum l'iatura wa, u .. cd a, a ,oun:c l1f rctrrcn1.c hy ,cveral 
,1:,cntecmh and eighteenth ccnrury philo~o•1hcr~. 1• Al the bcginnmg of 
Ill ll Wtlltams tl'tll \ Ohtj!rnphkal l>icth.l\·111 of \clcnll'l,, 1111 16~ lfih 
l l 'fhc Ma"'hull CaHndl,h lllu,trulcd l'llQ clol)lll-dh ol ~icon und 
ll'\'hnob , , tl)7lli:dnwn, pp. l~•i\ , 
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1hc ninetcemh cemury fohn Dalton < 1766-1844, pro<luccd the tiN 
a1ornic theory. P'mm hi, ,1udy of' ia~cs he c:.tme to the conclu,ion 1ha1 
elements• ,ire made up ol ,mailer partide, called atoms and th.it 
chemical compounds of the t:lcmcnts an: fom1cd hy the union of these 
atom~ in c;i111plc nunicr ical proportion. r i 
lfr11nimu and the i\1h 1nn·nu.>11t of Nudear Sci~nc~ 1895 . 1939 
f he ,.foco, cry ,,1 th!! clcrnt:nt uranium is u,uall} aurihuted 1n th1.· 
Gcnna11. Manin ffcinnch Klaproth ( 174J-l 817). a lkrlm apochccary 
and an ouNanding analy cical chcmi,1, I k dc\Crihed it in a lecture 10 
Utl' Royal Prussian ,kadcmy ol Sc1cncc 111 1789. Klaprnth lounJ Che 
uranium in pitchhlcm.k which he uhraincd from the cobah-stl\'er• 
mmc, a1 foachim,r,11 m Bohemia (Mw Jach)mm . Clcd1l1~hwakia). 
Pitchhlcnde w,1, a h}'-proJurt ol 1hc cob,11Hih er working, 
Mmcrnlogish ol his time had tended 10 cla,sify the mineral pi1<.:hblende 
a, an on: of zinc.• Klaprlllh pwccsscd thc mmc1.1I. HI! loumJ Illar hy 
dh,olvin° pitchblende in aqua rcgia an<J then ndding an aJk,th* lo tht! 
colJ ,olution, a )cllow oxide was obtained. This \~as an oxidc or 
011\ture ot oxide, t)f a hirhcrto unh.k1111l1ed clement. lie namcJ the 
q,h,tance urani1 . A year later Klapmth changed tht.> name llom urani1 
to uramum aflcr tJ1e plancr Ur.mm, which had bccn disc<P creel h> Sir 
1-rcderid: William llcr,chel ( 1738-I 8:?2). an English astronomer. eight 
)car, carl1cr (17811 . It was the cighlt·cnrh ckmcm to he 1dcmifo;d uu1 
,,t the nint!1y-1wo known lo•da) 10 cxi,1 in theiI n.uural state, It \\ as 
nor until about half a Celllul) later lhar uranium metal was ii,olatcd from 
i1s ,.,Its.• fhi, \\as achb:ed h) the French c:hcmi,1 Eugcne~Melchiot 
Peligo1 in 1841. He passed chlorine over heated ''uranium'', ,tudicJ 
lhc prolluc1s of rhe reaction, and ftlUnd that the "uranium" he used w.,, 
.,n o·<iuc Pcligot rhcn hc,11cd uranium chloridc with metallic ,odium 
and dry pota,,ium chloride in a platrnum crucible. The potassium 





~im:c th111 t•mc. 11 
I I 
\ mg II t- • ck powder rh,11 "'us truly the 
hod, "irh m0Jitrc,11ion • has h en u,eJ 
Uranium "a kno\\n lor u hum.JrcJ-,m<l-fifl) car, llcforc tn) '-Cllou 
11pplication could be found tor 11. It i C'-l1111atcJ rhat mer rht: rx-no<l 
1850 1900 th· world' 11nnual production ol uranium oxide \\as .,hour 
three ton • Jerr\ed marnl) as a h)•product Imm cohalt-,il\cr \\-mking, 
r Joa him tal in Hohemaa fk au ol rhc can,tr) •ycllo" t:olour of rhe 
oxide. It rnam use during th,~ pcrnx.l " s rn th cerum, indu II) 14 
fh di mer 111 radio,1c1i\ it} nd particularly the rad1oa 11\'ity ot 
unin1um made phy~11.:1 ts quc 11nn the indes1ruc11h1ltt) ,lf the tom In 
De cmllCr I 95 Wilhelm Konrad \on Rontgen (1845-1923), a Gcmw1 
ph) -.1 i 1, d1 mered thar "hen an ek-crn 1;u1 rem pa scd through a 
vucuum rune, the rube i:m111cd ray which could pcnctrntc hoc.lie 
op, que 10 ordinary llgh1." Henry lkcqucrel (185.:?-19081 of the 
lJr11vcn,11y ol J>.m, undertook s) stc111a111.: inve t1gatinn to .i,1.:cm11n 
w hcthcr lluorc'-1.:cnt• suhstancc, cmi11cd tn\ 1 ihk ray~ .,imilar to 
R ntgcn my,*. The re ult, \\ere ncgall\c un11l he pl ccd ur, n1um 
compounds* on II pl,010°raph1c plate. rhc urumum c,1rnpou1k.1 would 
to• lhc pho1og1 phic plate, even though it hnd 11<11 1-iecn cxposcc.J IO 
light. He1.:qucrcl bcltc\ed thar the uranium ,,impound proJul:cc..l ra,>, 
1ha1 could pen Ir IC the wrapptn, ol the plate. J le had di co, crcd the 
phenomenon of 11dioa '11\'ity m un1111um I I, 96) 
11 W1llu11m (eJ) ,\ 8io!ln1phl.al Uiulon.1r) or ~irnri,1,, pp .il.!-.l\H , 
C:S \fd'lc.-an· • llu: Urii1,1u111 lmlu II) 111 ,uth fr1,a•, J t.\l\fS, ~4. Apnl 
19\4, p 4~. 'urman Mu) lht• Politi ort'ranium, p. ~ 
I◄ "Srol) 111 t r uurn Pr11Ju twn m Sc:,uth ,\fnca", \l inma '>unr, . -l{31 Mar~h 
IY!\3, p 11, SIi II llt;hton· "l rumum in. uth Mr, a•, <'0111, 1(7) Scp1 19.s.i. r 47. 
1:S I I W1l11arlb IN> .\ DlograJ1hk1II l>luionar) or Scicnti'.h, pr, 448 41J, 
fore p rtt.:ularl) the l'oulJ pa.,, throu •h the 11 h of II huml!l lxiJ) anJ 
1hro11 h, d,,11 of 1h, bont"~ on a u11ahlc rC't'n JW l\anc anJ M~I 
Srcrnh.:1111 Ph)~i, ~ p 74~ 
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Metric uric (18'17- 193~, and Pierre Curie (1859-19061 "'-.re two 
hen h ph} icNs \\ho began to \luJy this new phenomenon Marie 
uric mad~ a thorough ~tuJ} ol Be4ucrel', c,pcrimcru . She w,Ullt·d to 
kno" \\ hcthcr other metals produced rn) ~. She fouod 1l1a1 th 
radinac1iv11y of a s:u 1ple ol pitchtilenJl• w,t, pan,cularly m.trked.111 
1-rom sackfuh ol pitchhlcndc, anJ af1r1 many )ear of imc,11g,11bn, 
the) ohtaincd a ,mitll amount ol rnJium* ( I 898). R11d1urn \\a found 
ll> he extremely r-.1J1oai.:11\c, 
Erne~, Ruthl'rlord (1871 - 1937> and Frcdcr1d .Soddy 11877- 19.56>. 
Brit, h phy,1ci h , ln\eM1ga1cJ three group-. 01 radio11ct1\c l'lcmcnis at 
the turn ol the ccntur.} . lfo.• clcmc, z..-, \\ere radium. thonurn .i rl<l 
ac1111iu111 • 'l hey con luded rn 19()2 that rallinac1ivit) \\a, a process m 
\\ luch 10111, ol one c:lcmcnl pomancousl~ dis1111cgra1cd into atom, ol 
an cmirel) dilfcrcnr clemer;i, which al~o remamcJ raJ10ac11\c, I hr, 
could al,o appl) lo 1hi: clement urnn,um. Folio\\ ing the Curie~• 
i olnrion ,,f r,tdium from p11chhlcnJe in 1898, production ol uranium 
ore, rose "OlllC\\ha1 durmg lhc nc~r twenry }Cal\ ( 19()().1920) 10 an 
annual :nerage of allour one.: hundred rons .17 RaJium .tnd Rontgen ra), 
held the \\orld ,rage then and the ur,1n1um ore:., alter givrn!' up thl'ir 
piuancc ot r,1dium, were c.Ji,cnrded in th;> \\a,1e pile~. Uramum 
rctainl'd '-Olllc ,alue ii\ 11 wa ncl:c ,:iry lor Ille pnxfuc11on of chcrnkal 
anc.J 11 "as ,rill u,eJ hy the ccramk inJu IQ . 
Among ph) ,ici,1 • 1hc drc;covcry ol rac.Jioac1iv11y opened !he wa
1 
lo the 
cxp!11ra1ion ol the nudeus ol the ,llom. The ,ra!Zc wa, now . .ct lor ne\\ 
de, clopment, that \\ere 111 ,h,ttter !ht.· ,1gc,olJ theorJ of mdc,trucrihh.• 
atonls. Thi, i111crprctarion was oppo,ed hy many chemists \\ho held 
llrmly 10 the 1.\1nccp1 11f the imJestructihility of matter, the ,uggc,rion 
that ,omt.> ,1111111' coulc.J tc.ir thcm,d\.e, ,1pa11 111 lorm cmirt.>I) dilfcre111 
16 n W1ll1,111L, (C'JI : Bio,:r .. phk1II l>lrtion11r., or Sdl'llti,h, PP I .!.:?- l .! l, p 
41 : JW K ne anJ MM .'itcmhc1m Ph),lc,, p 745 
17 11 \\'1lh.im\ 1rJ1 A Blo&raph1c.-11I l)ktlonal) or Scirnti,b, pp 455-4~6. 
4M.:?: ~H Haugh111n "Uranium in South Atn~·;i•, Coal, J17) · pl, 1
1
>~4. fl. 
H . J\\' II:. '11.' anJ M~1 Stl'rnhc1111: Ph~,ic,, fl ?~t1 
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k1mh ,>I mauer \\a, to them ,1 remnant of medieval alchemy . 
hl\e,tig,111011 of the ,tructure 11f atnrm 1hc:m-.clvc, hcgan in the late 
nmc1ecmh 1:entury In 1904 a Japanese physicisr, Hau1arn Nagaotn. 
PW(l(> cd the nuclear 1hcor} that each atom com,,.,lcd of a cc,aral 
nucleu,• ,urroundct:: hy t·lec1ron~. • 111 liilJ)(.'rtmcms hy RutJ1erford had 
shown unc\pcctcdly 1ha1 alpha panide:.• (po~it1\e p,trticles) arc 
scaucrcd lhrnugh large an •Jes when fired thr,,ugh gold foil. RuthcrlonJ 
reasoned 1ha1 a p,1 11hc nucleu., w ithtn the gold a1om d1.•llcc1 the: 
particle~ He CoriC!uded that the a1,1m ha a po,i11vc nuc:eu-.. In J 911 
Rurhc1 lord put lw\\ard the mo<Jun lhe,11)' ot ihc ah)tn, Hr, lthlfl, 
rnn I Is ul 11 ,mall heavy nuclcu~ \\ llh a pe Hiw charge, ,urr,,unJed hy 
a d1flusc clL,ud ot ligh1 neg:111ve electrons. 19 Sodl.' • c,111~:Jded in 1912 
that ccn3111 elements 1111gh1 c i r in fom1, that drflcr n to1•1ic 1\c1gh1• 
"h1le im.h 1i11 •u1,1tahlc and m~parahle chcnucally. I hl· <lh11,: , ol these 
clement-. ,uc calkd i,1 lope,.• Unmium " one of 1J1c t.· e!cmc:11 ... . 
Unm1um I rnJ1oac1he 1n all 11s i,010,ic,. The nuder of uranium 11rc 
unqahle. n<l hrcak up,tn ca ily,20 
nic way ra<.110, IJ\c elem nt, c/1anl!c.' into other t:lcmcm, prompted 
-.c1cnt1 1-. to try and ch.~ngc clements them ehc, 2• Lord Ruthcrh,n.l 
w:i, rhc lirs1 111 au,:mpt lhl\ in 1919. llc ,uccceJt-J an ch,tngin • 
n11ro •en• 111111 oxygen• h homh.ud111g nurogcn ga:. "ith a <,1rcam ol 
alph.~ p,utide, (two pro1on-.• :111d 1wo neutwn,•) fn1111 ur,rn1um. In 
tlll.'ir s1uJy 01 atom, ,cicmi,1. prog11:,,.:d 111 nu.:lear ho111hardmc111 "ith 
·cclerutcd pa11it.:lc,. 'fhl.'y dc\clopcJ machine, callel.l accelerator,• • 
'atom-,m:hhcr, • - 11, ,fo 1h1,. l'hl.' general prin~ 1pk l'lchmd lhl.',c 
19 I ht M11l"h11II l'1Hnd1,h lllu,11 111td I< nl.Hlopal'tf1<1 or .'idcnt.:1• and 
l'rdinolo&>, 11179, pp 11-14 :, JW li:nnt 11d MM ~•cmhe1m f'hJ il·, , p M6 
,20 11 Wilham~ (ed) \ Rio raphil'III l>itlional') 1 f Scimtl t,. r, 1111, 
C) 
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machine ,., that charged particle-. :ire uccclcr.11ed hy applying a 
powcrtul electric field to them ,11 that rhcy arc ,trongly repelled. 
In 1932 Sir John D(iugla"' Cod:rntt <1897- 19671. 11n f!ngli,h ph),icist, 
succeeded in bomharding the light ekrnent lithium• with proron an<l 
pli11111g the 1110111.u The e c,pcruncnis led to the accu111ulat10n 11 a 
great deal 11! valuahlc information and a clearer re tatem,.nt or th1: 
trucrure of the nucleus. In the same )car. 1932, Si, James Chad\\ id. 
an Engh h phyi;1ci,t. d1 co~cn:d the e:xistencc ot a new atomic particle. 
It \\as neither po it ive nor ne1-;ative. hut neutral. and \\,h th •rt!forc 
named "neutron" .21 He homhardc.'d hervllium• w11h alph,1 pa11iclc and 
ohuunc.:d a "radiatil'n"• \\hkh could knoc~ protons our of \\ax (\\hich 
conta11h a large amount ol h)dmgcn•) \\Ith high ene,g) He ho\\cd 
rhar 1h1 radiation mu,;t c,m i t of neutron • elcC'tricall) neutral panicle 
,, 11h ahou, the same m.1-;-; n a pniton. J'h,-. immcdiarcl) ,oh cd a Ion• 
1und111g prnhlem about \\hat a nudcus ,s made of. &-cau c they 11.1,c 
no i:hargc. neutrons are not repelled hy a nucleus 11ml r n gl:t inside 
4u11e cast!~ c\'Cn at luw energic,. lllc) were therefore very u-.cful for 
prohing l'UC!ct• ,24 
Phy 1c:1l l'he1111si~ J,r dcrie foliot Curie ( 1900 1958) md Iii" ·.:. lie Ilene 
C 18Q7- l956), daughter of Mani!' Curie found th:11 hornh,,rdmcnt of 
clement "1th h:!ta•ra) s• <elccrrons) and tu:utron:. would pt wucc 
urt1fk1al radioacme element~• nor found in narurc \I 9J5) . II was ,rn 
e,tcn,ion ol the method u-,cd ") Fn:dcric Joliot•Cune and Im wile 
Irene that led 10 the ,;pfitting of the :thlm,i\ 
22 11 W1lh:1111 (c,11 \ Hlographkal l>kticu IU) of Sdtnti-t,, p I09: "S .>I) 
ut llrwuum ProJurnon 111 South Alrt~a• , Mming Sunt), .t( ~l \tanh I' 'il, 
pp 11 - ll. 
~-I 11 Wilham (c<ll ,\ Rio&l"llphka l l)ir tlou.ar) of Sdtnti~t.,, J1 1m, 
Rc-.ader,' l>i~t"',l f ihl"lll") of l\todtni Kno\\ lt dgc, \ol , I, l9!11. fl 11\tt 
l5 l ,11~ r.. ,1rs inst~aJ 111 alpha panu:k for the homharJrncnt ul nuck1 rt 




l raniwn in South Africa, c. 1880-1939 
While -.1gnitil.:ant developments were taking place in Europe regarding 
uranium and nuclear energy, it hccame known that some gold-hearing 
ores ol the Wit\\aterc;rand in South Africu contained ur,mium. lnit1ally 
mctallurg1cal mvc:.tigatiom. in ou1h Africa were carried out hy 
mctallurgi,l'.'I of' the early lahoratonc, of the W11wa1cr:.rand gold nunes 
nnd h) the dcpanment of Metallurgy and A-. ay mg 111 !he University of 
lhc Wuwater,rand. Uranium iml.'stigatilinS in South Alrica \\ere done 
1ndcpcndcntly of tho e in Europe and elsewherc and 11 \\as onl) when 
the imponarn.:e of uranium was dis O\.ercd during the courr-c ol 1he 
.Second World War that South African ur,miurn depo,its \\ere 
implicated m international developments ol uranium and atomk ener •y. 
Jn the late 1880' '.'I Sir William Crooke:. ( 1832-1919), then Chaim1311 of 
lhc Ro) ,ti Society in London. noreu the green fluorescence ol minute 
Cl") qui,; found in gold-hearing ore Imm South Africa. l.ah<lrator) teq 
,uo.,e4ucmly 'ihowcJ that the fluore,cc:n c was Jue IO ratlioacti\'it) . 
The e \\ere the lir I indica1i1in, that the gold tlcpo,i1:, of the 
Witwatersrand h1htcd uraniun1,2h 
Jn the gold-mining indU',try ol the Witwater..rand. !.im;e the very early 
)Ca" of its exisrcn.;e, tht•rc \\as a continuou~ need 101 research lo 
impwvc lls 1cchni4ues. The industr) had copc:J succcs full) with the 
major ch,tngcs of rcchnolog) , the most radical hcing the introduction ol 
the cyanidat1on proct:~,;• 11110 an inJusrry that had previou-,ly depended 
on phy,ical methods tor the extractwn of gold. 'umernu\ prohlcms of 
a chemk,11 and physicochemical nature had aric;cn, and it h:1d hc.;omc 
ne c,,ary to rely on chemists 01 metallurgists with a good training in 
chemistry, 10 cope with the prohlcrm, c\perienced in npcrating the 
cx1rn1.:1inn plants. A con,idcrahlc am,10111 ,,f c:xpcrimcnral \\-Olk was 
<lone on the \,lriou opciating mines and. where a number of mines 
.?ti llnmlum: South frica'\ Mineral Weahh, Pubh~ Rl'la11on\ Departml'nt of 




were operated by a so-called proup, 11 became nece11sary chat a group 
lahorawry be established. ln the early years the main purpose of the 
group laboratories was to analyse incoming stores. e.,pecially coal and 
lime, and ,d some date th.!y came to be called "group research 
laboratories". 
Lahora1ories that were referred 10 as Consolidated Gold Vields 
l..ahorarory and !he Rand Mines Laboratory wrrc in existence in 1905. 
the Gold Fields l..;iboratol) having JUSI heen c<,Ud>lished. anti the Rand 
Mine, Laborntory some time earlier. The Rand Mines Metallurgical 
l..ahor,1tol)' w.1, for man,> year,; lhc mrn,1 pr1imi11em of the group 
research labor:irorics 27 
fhc first South A rrican notification that the Rand gold ore:-; cuntameu 
radio-active suhs1ancc<, dales lrom 1915. and is aurihutc-d 10 Dr AW 
Rogers, then Uirei.:cor of the Gcologkal Survey of the Union of South 
Africa. On April 19, 1915. Dr Roger, delivered a paper "Note!'> on the 
Occurrence cf Radio Acthc Minerals in South Afric.i", lo the members 
of the Gcologkal So1..1e1y of South Africa. Minerals long k.nown lo 
mineralogists and chemists. but regarded as hcin!! of no commercial 
interest, were being scnninm:d in South Africa once more. lollowing 
the discovery of radioactive elements. One of rhc firr1 hint, of what 
w:1s to hecome South Africa's multi-million rand uranium industry was 
a remarkable prophecy made- in 19 I 5. On July 5. 19 I 5. comment in;,: 
on 1h1s paper. the Government Mining Enginci:r. RN Kor.ze. later Sir 
Roocrt Kntze, predicted rh,u the result!> obtained from radioactive 
elemems "appear likely in the course of time 10 rcrnlutil>nisc 
chemistry, a._ well as the production of energy and. indeed, possihl} the 
whole falmc of our present day civilization. ".?Ii 
27 The R,md Mines L.1ll0ra101) was chl\CJ d\1v.n in J',17J. and 1h1s tirnugh110 ,u1 
l'nd lht• hi\tory ut the oldest metallur!!JCJI IJborarory on tne W11w,11cr~r.md. 
Jack Lcvm: The Slor} or l\finlrk, 1934-198~. pp 8 l 2. 
is • Hov. U rru11um was D1scowrcd in Sou1h Africa•. Mining Surve}, (lQ Scp1 1971. p, I.!. 
( 
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In 1923 F Wartenwciler. then A"istant Comulting Mctallurg1 t 11, the 
Centr,11 Mining Group of Companies, initiated an inves1iga11011 in11, the 
minct.'l wn-.1itucnts of the corduW} i.;on~entratcs • Pu" Mining Group 
had then deeklcJ to change frnm the plate amalgamation methc.,<l• Ill the 
cordurny conr.:emration method for the recovery of gold. That was .1 
then recent innovation in the Witw,11ersrand metallurgical prctcticc. rhe 
result was that the ,111wunt of r.:oncc111ratt' ol lccteu w. s in excess 111 
amalgamation ham:! cupadty. Inc co11ccntr,111: oh1ai11ed from the 
corduroys was being retreated \lll tahlc , and it \\as the detailed 
c,aminatinn of the c table concentrate~ -whkh rC\\!,t'ld the prt· t·n c of 
relatih.a) 'argc amounh l'f nsmiridium. • together with a rndio,11..:II\C 
mineral later iJenti11eJ hy RA C\°>oper a u ,-.irict} of ur.tnini1c 2'1 
RA Cooper deli\ercd hi~ 1gmltcant paper t.nlltlcd flMmcr:tl 
Constituems of Rand Con1.:cmratc-." to the Chcnu al Mc1al:urg1cal :rnd 
l\lrnmg S\lCtCl\' ot South Alnca ,,11 20 Oc1ohcr 19.:?3 •• 1n<l 11 '.\as 
puhhsheJ in the ,amc monih in the Jourmd of the Chemical. 
M urgicaJ .ind tining Society of South Africa . RA Coope, 
arn ccd that a group 0 1• mine, 111 South Africa, lrom the Bokshurg 
fault, weM to thl• Ccmral R,md, carried :! mmcral kn11wn a" u:-an:1111c 
nearly half of which con" tell of a compound ot urjniurn. ,o 
Although Cmiper did not foresee the 01)~!-ihili1y ti.,r the extraction of 
m<liurn in fu1u1c. GIi Stanlcy31 believed that the con\;cn1ra1c-. hall 
po1i:nt1al com:ncrcial value . Cooper', 1dcntil1cation of ,1 t ..:,n:} hlad 
mmi:rjl (uraninitc) was not, as far .1~ i'. ha, been po,~ihlc to a,ccrt11in, 
nc\;\llllpanicd hy an) a11cmp1 to Jc1erminc 1hc :mwunt of uranium 
.?9 I. Tn\cmcr: • n M1,11inc.il Rc\'lr:'A ut the £hem, :11111 ll••H , n nls 
culnun;111ng 111 the wnstn1'tmn of Plant tor thl' Rl'l:11\c1y of uramum lf\ltn 
Gold Ore Rl·~1<luc~ •. JSAIM~f. 57. N1wcrnhl·r t \>5h, r I .?'I 
30 • rhc Search tor l ramum. S4,uth Alti.a' , P1hllmn SA\H:J. !!t.!l, 7 
fclm1:m I 9411. p 6(H: Ja ., l C\lll: l'h~ Stlll') ur \fiutrL 19.1,H 'IIU, p 
ll'I 
, I GH St.miry wa!> Profc\~or ol Mctallurg) ,11 tht• Urmer it}· ut tht• 
Wit\\atcr,rand. 
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l.1•n-.. 1or of the Gu\crnrncnt Mctallurg1cal I..aboratof) (Janua') I 1140 -
Dcccmbc, 195 ). th1 undcrs1a1,dahlc 111cc the occurrence of 
urar:,um 111 uch m111u1c qu?·11111c,; C(IUI I 1101, at that lime, ha,: hccn of 
an) cconon11, 1g111fi ancc 1 l'h · paper described um111n11c s ha\ 111g 11 
hi d, colour and h11lh,m1 lu tre :11 polished JCI Cooper gc1\c n dc1a1lcd 
ccou111 L•I the com110 Ilion , rhe con entratL• I le suggcMcd thm 11 
\\Ould be 1ntcres1111g 10 pun,,> the urnnmite b) mcch,mic.11 means 
Prnhahl) the tlo1,11mn 1111:thcxt• \H11..,d cpar,11e sulpl11dc c1rscnuJc ,md 
mctali, fmm the 0\1de - and sccrtain the rru • cons111ucn1 of the pure 
mu11 .. ·rnl and II r.id10,ctnc value 
r d1um \\B'- g1\cn h) Cooper 11 
n c 1m1a1c of the \ aluc of the 
mcc 1923 Hie gold-hearing ores of the gold m111es en the 
W1m uersrand h, \C tlccn kno\\11 to I • i1 p tent1.il source of rhc 
nid10,1ct1 c n11ncrnls 
'o I Inc tcp \\Crc taken ll) dc,clop thcM: 
rc1;oun:e<i, hccau'>C the co111mcrc1al ,1pph lion of the rndm,1 11\c 
m
1
ner,il \\as then hn111cd, nd the oc urrcn.;c\ 111 .., uth Afn \\ere 
general!) of lo\, grade 
Dunn 
1 
the 1920' . the late•~ lmc Dcpartm ·111 \\as con cntcd \\1th 
tile dc,dopmcnr of outh Inca's m111c1 I rcsou1.;cs, p. n, ul trl :h 
h,1 n11ncrals. l here \\, n mtcrdcpanmcr11,11 01111111111.-e. the Base· 
finc·.il D '\clopmcm Comrn,u,-c, ,,tu h tudrcd 1111d d\lsL'd the 1m • 
I >cpar:111"111 on mmcml n:soun.:c~ 1 here \\ere frequc111 UA;ge 11on• 
lrl'm rhc gmcmmcnt Imm, J·ngmccr's Ik nmcm th II lac1l111cs filr 
rl.'sc.irch and e J1C11mcnrs huuld he an 111u1cd lo promote th,• 
c~plu11, 110n ol the ~110\Hl c tCtl\l\C, hu1 IOI\ grndc outh /\fu .in 
111111 ·rat dcpos11s " 
---------
2 l ra\crllt'r • n 111 1om,'\l Rc\1t'\\ al 1hc I\ nr~ ano Dc\tl 1pn :u,~ 
culn11ru1mg m the cons.na lion uf Planr~ for rhe Renner) or unuuum from 
Golc! Ore Re ldUc<i", Js \l:'11\1, 7 1',l\cmbcr 19 u p I2'.'i 
• l'h Scar~h lor t r.ini:im ourh fnca· flos111nn• s \~11-~f ~M(~) 7 I chrU.JI) J IJ,U!, ,, 6".I 
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George Hard) tanlc) bchc\cd that the tale hould c tahhsh uch 
lahoratoJ) fac1l111e and ,,a pcrs1s1cnr m Ins efforts to a co111pl1sh th1 
I le c. me 10 outh Inca ha\ ing 1ud1cd I London' Ho c1I chool 01 
1mc Pl' Jomed the TrJnsvaal r cctm,cal lns111u1\.' l·rom 1905 he 
"a flrofc sor of 1ctallurg} and sa} in• t the U111ven.1I) of the 
Wu,, tcrsr nd In I Y09 Stanlc) and .Sir Robert Kot:le, the Gm:crnment 
1111mg In lllt.'Cr, JIC •oa1 tcd n agrcen,em h) ,,h, h ·, nlc} rcccl\cd a 
•ranr of £2 200 fhc gram ,,a for the cqu1ppmg ol ,111 ore tc 1111g 
lahoratory m th" nc" hu1lo111g of "hat "a then kno"n the 
In the 1920's and 19 O's ~tanlc) 
uhmmcd mcrnornnda 10 the f 111 • I) ·p,1nmcnt 111 "tu h he pointed c.01 
the mutu I bcne111 of ,1 rescar h I bor.uor) Iman cd l,) tf.c State, 
dm1m tcred h) the lll\ef'SU) component of th umver II) 
·1 h • liill' \\ ashed to promote the cxplo11a11on of outh f n a' ba c 
mmcrnls Dr l:l:.11 i'•ro,,. thr GO\cmmcnt Mmm • l:.n •111ecr, md IIR 
R 1kcs, Prmc1p I of th t 'm,c1 ny of the \\ II\\ tc rand (and 
re c.1 h 11.mt I), "upponcd the cffon of Pmlc or ... tanlcy, clltd three 
n: c.:arch 111s111u1es "ere est h11shcd b) the St tc nd linked 10 the 
llm,crsll) of the W1t\\ tcr n111<1, hut tun 11011 d 111dcpcnde111l) of 11 
111 • 1111ernl Rcsc,,rch I bornt I) ( fRL) "a the t1rs1 e tahh,hcd b) 
the.: •u,cmmcnt m 19 4 '~ 
Ja k l..e,m. uthor oJ 111c • toQ or Mi111t•k, ,,.is one ol th t\\O 
graduate\ "ho con lltutl'd tht: prnlc~s1onal taft ol the 1mcrnl, 
Re cJrch I 1horntoJ) \\ hen 11 ,, "' established 111 1934 Durmg the first 
l\\O. nd h If )l'ar \\Ide: nm •c or m,e 11,gatmrl'i ":re u1tdcn, ken, 
lor l' ample. the trc, 1111cm 01 rcfnictoJ) gold <ires ,md the n..-c ,er of 
,er.nl ulttL••, hut c1 re ult of th tX--ond World W 1r nd the 
15 f ullo , cd b) lb.: Bure u of ft'hll lo&) .n 191 nd th, Hernan! Pri 
In mute of (1cupll\ 1 al Re car h 111 11117, lack I" 111 I ht Slur) 111 
Mlntrl.:, 19.\4,19!!:t pp 6 7 16 19 
"' . ..- ' 
. \ ~ ' 
.. ' . , ' " ► . . 
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d1 o,~ry of nu lcar II 1011, • uranium re c.1rch \\Ould only 1.:ommern.:e 
durmg 1hc 1940' 16 




URANIUJ\rl BECOl\-lES A FACTOR IN 
INTERNATIONAL POWER POLITICS 
Ct rr11111 leud111r: mtemmimwl pl/\ 111'1.\/1 and , henm11 who 'H~r,• 
<'-lJ'l'rllllt'llfi11g 1111/t 11r1111111111 cl11ri11g the IY)0'1 ,,·al1vd u, f10/l'llfJa/ 
dr.1rmct111• 11011,•r. /11 the h1111c/1 11/ polu1<al a,i:gresw, 11 could bl' 
('\/.'(•fllr/\ d,mgemu.1 /111., lt·d f(} /Ill <'lUlfo.1 ,,r /1•,ut111g .\t It Ill/\(, /rom 
11re-1wr H11mp, to th,• ll1111ecl K1111:cJom an,J the l/mt,•d Sr,11ef D11r111!: 
rh,• ,,ar the• WeHt•m , t//11•1 11er,• 11e1,•r 1•1111 t/\ 1111e hnll' Jar rht• t'l/f'l/1\ 
had ad11111ced 111 cr,•nttng ,m r.1plm11't' 1111, /e{lr tl,•11,, --:,,,. rt•i11/1 11,i1 
1111 Wf?, nr and, 011urred l'fforr 011 th,• pnrr of lht• ,41111•.f to cn11.wu 1 011 
1111plm11t• ,zs11111bl\ (the M1111ha11,m Prt)J,'c1) and 10 UHl"H the 1••1r/d', 
lifW/111111 r, 10111c,•s l>u1111~ th, 111lf th,• US,f. Rrua111 mu/ tlw So11,•1 
l.1111011 hrga11 Jar111ulm111g rite p111rc 1plr1 (t11 "" org11111:m1011 j,,r 
, ""', t11 e .It'< ltrtt\ /1111 /rd to a /Olllt d1•tf11rat11111 C1{ler tlw 11ur hr tit,• 
U.\~1. llrtMm and Canada 011 thr m,mol t1 nuc lt·ar t'llt'rg_1 fl,, a1111• 
rh,• J..1w1111 ur,1111111!1 cltj·>111111 at that tinll' 11 t'r,• fi•w, 11ri111i11m h t1J ol grl'at 
itratt'gir 1111port,111, 1• Gc•n, rat JC ,'111111rs, l'r1111, \1111111,•r of S'auth 
1,lfrira, 11m m1•w,• of th1• M,mltafl,111 l'rci;,•a 111 IY43 llt• 110111,/ wlr a 
/.., 1'11 11u,•r,•,1 111 the ar/lmir,·mrm of 11111 le11r 1, 1t·11rr and South A/n1 a\ 
lilWl//1111 f)Ofl'lllla/ 
'I tw De.,trurliw ••on<"r of l 'raniwn 
Th,· Jc,tructive powc:r ol thi: n1t:tal uranium can he unJcNoo<l I•) 
hl.'g111nmg \d1h Alh.:n Ei11'1l'in', 1hc11f) of rdath it} . • 1 In the nul'lca, 
Set! r,•,hml'al ,\<lJc:11J11111 , · 1:1 hll'tn, •~ rlll·,ir) of Rc:l,1t1\ II\• fnll'lrlJl11>11al 
tam<' c•a,nc: to E1ns1c:m 111 t>\ctnhcr IYJ'I, v.hcn the lfo,>al Scicll'l\ ol I 011J,111 
announ,cd 1hat I uen111,, c:,p,·d11111n ha<l i:omplt-1,•J c:akul,ll11Hh 1hnt \.ntrc:<l 
lhc: r1c:u1~11,m, made: Ill E1n,tem S gt'n•:r,tl lhl'tlr) ol rd,1111 II) I Ii: V. ,l~ 
.1 dam1rlf 1hr ga·a1,·s1 g,·mu\ on r, rrh In 19'1, ,uon 1111:1 ,\111111 llulcr 
l>ccamc C11.m,dl111 of Gc:rrn,lll), h~ re. oun,cJ Im Gerrnan rn11cn\h1p ,111<I 
li:11 rhl' rnu11tl) Ile l,11c1 lllH'J)ll'<l ., full lllnt· fl'>\llh•n ,l\ n l,iunJ,111,,11 
me111hn 111 thl• Slhc1<1I of M,11hc111J11~~ ,If llll' 11e1>. fn,otutt• fur ,\J, IIIIH'd 
S1uJr .11 l'rml~ton, Nc1>. fcr,cv, l S,\ f.t1htc111 ,~a, ,,1 •·1111\ ml.J th,11 N,,1J 
Ci.-rmil11y ""' pre11.mni; 11,, "M 1hat, ro 111,· h1•rro1 ,,1 h1, p.1 111,1 tr1cnus, ht• 
\ 111l,IIL'J h1\ pal 11! t 1<kJh ,llld "111:i:J fi~-c I uropc 111 arm .1nJ rcx ru11 tor 
l 
. . - . . . 




fo, ion pr< e!', a nucleus ,it uranium lmnk~ up tlllt' trnsn:cms ,ltld 
cnetg) i, rclca,e<l . In addition 111 frng111cnh ,lll<l cncrg). 11,,i,10 
produce, mo or three neutron-. which. under '-Uilahl.: conJmnn,. c.m 
cause fission 111 ,11hc1 111 r.iu1,1 atoms. It 1h.11 happen,, 1111 C\c1-
111cre,1,i11g number of 1,, .. ;,,:1!' \\ 111 oc1.:ur as 011111: and lll1lrc neutron, .ire 
rclca erl .rn.l ~:i•: •• m:;,c ti,s111m 111 tum. Tiu proc~:-,. called ,1 ch:un 
rcac11or."'. rc1:!":i~,"t va-1 anwu111s ol cner~n In other wonb. ururnum 
could hi.' u,ed to nrnkc an at11111ic l'mnh lhmcH:r . . , .. \\Ill he 
11lu .. 1rnteJ. lhc ur,1n1um ch.1111 rc,1\!11011 \\ould onl be u1scm crcd Ulil.'1 
mud1 e,-.pcnmc111a11c,r1 2 
In the history tif uranium the clcvel<,pmcnh 111 mtcm.1111111.d rcl,11ion 
Iler World W I I \\c1c s1g111h 111 . World War I pro-.cJ 5<1 dc,uucll\e 
that ir \\li~ fl'h that attc: 19111 11 more cllcctl\ c method 111 ol\ 111g 
mtcma11011:il rrohlctm ~h ulu he found fhc result ,,.1 collcctl\e 
1'he c, 11 cpl <1f collcct1\c t."CUrtt) \\Oulu latct l\)nn the basis 
for the control 11f ur,m1um ~11ld other nuclear tucls • It v.a a method 
dc\l'-ed h) the t ·ague ol . at1ons to maint:1111 \\uild pc,n;c 4 
13) 19 () the League ol Nation " an ,1gcnC') nl ct11lccll\c 111m v.as 
pn"cd 111cltcc11,c. In Scprcmtx:, 1931 Jap.111, ,1111 Et member ol 1he 
Lc,1guc, Hacked China. \\hi h "•' ' :1l"11 a 111cmhc1 , , the I c.tguc. < >n 
3 Oct ocr 19..':\ Benito Mu olini 11883, 194.5>. F,,._c,st <licUt1llr of 11111) , 
1111.,ckcd tt tcllow-memhcr of th 11.'ltguc. Ah~ ss1111a Tltc lullO\ 1g 
)C3t, Oil 7 March 11>16 AJoll ll llkr (1889-ll)45). Nall leader OI 
dc:en c Tl Wtllums (c11l \ Biugmphil I l>il t iunitQ nf Sl'knti~h . Pl' 
lbl l(l'l 
:! J\\ K ne Md M\I 1emhe1111· l'h~,ic, pp 766-767 
Culkc11, i.' r.«urll) I ('r c,nmrlc, the ust· of an lllins h) "orld 
,,rgllllll lion u h ~ the In ue of :-.anons m l!nllN t--;1111,,ns 
4 Inc l.~aguc 111 ~lllh•n, A llcmc Jllll™lrrd h) Amen,M l'rcs1den1 
\\ oodn,\\ \\'11 t>n C're~tt'll t<' promoli.' in1ema11onal ,o 11p<.'1.,t11>11, 111cmhc1 
1111c c,,ulJ mcc1 1<1 d1~uss common pr,,hlcms .and 111a11,•n; lt,1hlc ll> t•ndangcr 
" tld peace \ I c Ro) Bennet h1h'r 11111i1111.1I Ol)!,lllizm ,.111,, l'nncipk, 
and h , u ~. pp ~4 .,5 n I ) d '.\5 , M1clrn I ~rhur 1: A 11111(1\-rn 
lnt1 od11dlon to lnkmation,ll I rn , p 210 
18 
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German,>, ·111 lus troop drmn,111 all,> ,mo 1hc dem,htanzcd zone ut the 
Rhineland 111c • , 101cm rcpud1a11011 of lhc pea ,. se11lcmcn1 • lhc 
Loe rno 1 rc,t1) and Kello,, Bnand Paci \\Cnl unpunished h lhc 
l.c,1 •uc or ' 11011 , ·1 he c umncs of huropc found thcmscl,c t th 
mere,> l>f •grcssors. lhctr ccunl) 111 mk Hc.:lg1um , ,;kc<f 10 be 
relcaS<.."'d from the I.Aic rno commumcnts nd de I n.-d pol, ) of 
ncutr hi) In Jul) J 936 th Cl\ 11 "• r broke , ur m .Spam It. I) itiid 
Gcm1an,> JOtntl) upportc.:d t,cncr I Ir 11e1 o J·rnnco (I 92-197~) 
ga1m1 th~ (I n,>ah I) •mcmmcm. \\ht h \\ 
member 19 6 Gcnn n,> md Japan ,~ncd ·1 m, Comm1ern Pa 1. 
momh ftcr th lorm t, r. of 1he Romc-llcrlm A , In Jul) 1937 Japan 
1dcd b) Ru Ill In 
rcncncd us , d,a11ec m hm. 
1~.i •uc ad,, d 111d1, tCIU.tl m ·mber s1 re 10 ppl) parn1.. s.111 lmn~ 
•• msr J p.m, hu1 th '.) 100 no lion On I. 1 rch I Y Gcn11an 
'he lollcm 11 )'-'ar 1hc Council of 1hc 
troop marched 11110 u tna nd oc up1cd Vienna f·rancc nd l3ru 111. 
har scd b) ne\\ \\arm Chma. fell U11Jhlc 10 mmc 0 
I uropcan If ,rs hcl\\c n 1 r h 19 nd 1 r~h 19 9 Y.crc dornma1c.:d 
hy 1h Bnt1sh Pnmc 1m1 rer. Nc,1llc Chamber! 111 ' I 69-1940) 
pol,~) of ppca ·mcnt In the IUd) of th ht lOl) of ur mun,. 1h1 \\ 
.in 1mponan1 pcct 1'h roll~) of appca rncnt I fl no sru1do,, of 
dou'" · m the Y.orld hour 1hc pc ·fut m1cn11on of nn1 m 11nd l·rnn c. 
nd tl1etr c lrcmc rclucr mcc tu omcrnpl 1c " r Wh n \\,tr dtd he 111 
C 'cprcmbcr 3, 19:tQ) C\Cl) m:1ra1 .id\ magc l,1,> 011 the 1dc of the 
dcmocm res 1 
Ph) 1 , 1 anJ chem, 1,, "ho \\Cre 11 lha1 um· c pcnmemang "uh 1h 
u111quc me1 I u1 111um had dunng 1h1 time realized It porcmml 
l.ocamo ~ ll't'at, made in 192S 
rcnun ~lion or \\ar l 
Ori:anlla1l11n .. , ''°'" 11 I I 




Bnand I' 1 lor 
Dcnnc1 nallonal 
Oa\ 1d Th t uro1 
6 111 IIJ!trtWtn h IM tiun of at on,. p J()Q, 1'1\ 1d Tbonuon I Ur{IJ)(' •in t' ~apolron, pp n1 7 
7 Ou 1d Thom n I u1111 '-in r apolmn pp n 7 9 
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destructive power. This knowkdgc would be e.\!rcmcly dangerous in 
the hands of aggrcssnn, with mothcs of largc scale domination. The 
sympathies of a number of prominent nuclt>ar physicists lay with the 
Westcrn Alliancc.x 
In I"J-. Enrico Fermi ( 1901-1954), a )ou,~g h,1li;rn ph}sici,t. began a 
sc-rics ol cxperime111s 111 which he systt:m:Hk:ally ''homhardcd "" a 
, ,tnel) ol targets with neutrons Soon hc discnvcrcJ IJ1a1 placing watl!r 
or ,t hydrocarbon• between the ,ource ,111J the target im:re,1scd the 
production of artificial rndioactivily. • Fermi rc,tliscd 1h,H the ligh1 
all>llh haJ ah,orhcd somi: of the kinl!tic i:nerg) • of th,: neutrons in .1 
,enc, 111 rnllt,ions and th.it the resulting slo\\ ncutrom, \\.en: tnllrc 
rcauily capruri:d by the larger nuclei. Hoping 10 m:akl.' nc\\ Jisco\'t.•rics 
Fl.'nni and hie; colkagues hnrnbarded uranium wit11 neutron~ . 'J heir 
c,pc, inu:111 produced pullling 1ad1oactivc substances that could not ht: 
idcntifo:J . At the time it w,1, not reali,cJ tha1 .1 Jifkrem pro.:e" ol 
a1smtegrati\in might occur in ur,mium 1J1;rn in .tll) ,11!lc1 dcmc111 
l L"rmi ~nd his collcagut•, had in tact cau,ed uranium .1uclci 111 fi.,sion. 10 
Em i<.:o l·ermi and his famil) fled rhc: Fasci,1 rcginw Ill Italy in l 938 hy 
tra, elling to S1l11.kholm wht:re he acc1:ptcd the N\1bel Prue hir Ph} ,ic, 
rhc) then proceeded to Nev. York and arrivec.J 11n Januar) 9, l 9.'9, He 
wa, given a post at C'olurnhia Uni\'t:rsit) . 11 There Ill: woulc.J cnnrrnuc 
8 RC'i llcwk-11 and OF Anderson. A IU,tor) ur rlw l nltcd Stat<'\ Atomic 
r:nl'flt) Commf,:-,1011, \11I. I, r, 10: <Dr D Rc11m.11111: PmMe ColklttOnl 
f>JR 8rud;.ncr; "Thi: D,1) rlw Nudear Agi: 11a, Hum·. SllL111.:c Tunes, fhl· 
Ne\\ Yori. l'hnc,, .lO N11vc:1111x'r IIJR~. r d, SE l\h11mon, !IS Commag,·r 
.111d WI: l cud11r:nllerg: lhc (.;ro11th of the ,\111erlwn RcJ>uhlk 101 .? , p, 614 , 
ti f>h)\lll\1' "h11n,l),uJ " rk111cn1s "llh neutrons hPJllng 10 d1,"1q•r Ill''-' l'lerni.:nrs 
Ill <SAi.i J Darn111h et ,1/: Bio~mphkal Fm·)dopvdia ol .Sckuci,t., ,ul I. pp 
l!! l,2!!~. JW Kan!.' and MM Stt·mhrnn Ph,1,k,, fl 760, : Or I> Rl·,1111,11111 : 
Ptila<c C'oll<:dtun) DJR Brnd.na. "'lht· Day th<• Nudt'.tf Age \\<IS Born•, 
Sc11:ncc Tune\, Thl· Nen \ 'i,i·I. Timl·~. 30 Novemhcr 1982, p. l' ~ . 
11 tSAl l J D,11n111h ct al: llloi:nlphkal t-:nq,cloptdia of Sdrnlhh, H>l I , pp 
281-284: (Dr D Rt·nmann. Pri,,,11.' C'nll<·c11onl DJR Hnid.n<'r: "1hl' l>:i) 
l 
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"ith research I«' c 1111rol nuclc.tr cncrg) • Th, h1 1011 .,.. ill he related 
larcr in this clupter. 
B r \ t! ·11 1~1N an !042 nudcar sc1cnti t woulJ d1 O\cr ht1\\ to use 
uranllm, tn rn ,Kc :i ~01::r,11lcd nuLkar chain rcacror. 
I he t.omha:,~ment ot Ci n.e,11 h) ph) ~,c, rs 1s done "11h 11111m1c 
4u11111111cs of mauc, and the immediate cllccr take pla1:c 111 a 
microco m so 111:ill a 10 he far beyond th· reach ,11 human 
ohsl•rvatmn. In 1938 t\\o German chem, t • Ono Hahn t l 87CJ I 1168) 
1111<.1 l·r IIZ ~Ira 111'1ll11 ( 190~- l 980). W1>rk111g I the K,11sc1 Wilhelm 
ln~t11u1e in Ber!111 . analpcd the re ult 01 h:rmi ' , homhau.Jn:cnt ot 
uranium. and , rmoL1t1CL"d 1h,11 Ilic) had lnund rracc nt the rndio.ictl\ c 
, t >pc barium • I tu \\3 h,11fl111g1~ c1s rite a101111c \I.eight t'I h.mum , 
a lmlc more th,111 half that 01 ur,mIum ml II could hardl) he produced 
h) knock111g one or t\l.o par11clc uur ol urann1111 a10111s. Huhn 
puhlt\hCd ht di,co,c,) 111 ~l'il•111ifi 1,>um.1I. lie lso \HOie an 
,ll:COUlll o his l111Jmgs 111 lc11cr to a lormcr colleague. l.tsc Mc11nc1 
(I 7 - 1968), ,Ill Au lnan phys, 1 t, \\ho h,tJ hccn forced lo lc.t\C Nall 
German) hecau c ,he \\U Jc,,1sh und ,,a, then \l.<lrl.:rng al rhc Nobel 
J11,;1i1utl' 111 S11,ckh,1l111 , .S\l.cdcn. Lise te11ncr uggcsrl'd to her 
ncphc,,. 01111 l-r1 d1 I l 9<J.i-l 97~). a Gc11111111 rclugec sc1c1111~t. then 
"1)rk 111~ al the Nici Bohr In tllutc i11 < opcnhagcn, "hat might h,I\ e 
taken r,la e 111 the cxpcri111c111 done b) Hahn and Stra•~mann. 11 Some 
Ilea\}' u10111 (like ur,111iu1111 might he umrnhlc in an usual \\U). ,o thal 
one could be 111ughl) ,phi mto mo cqu.,I part\, hy th· IIIJCd1011 ol ,t 
111..·utron, anJ thi~ oul~ he h,, .... h,1rium had re ultcd from the m:u111111 
homharJ111c111 of unmium. Meitner and Fri,ch jnurnc) cd t 1 
lhc Nu lcar Age \\a Rom", '.ctencc tunes, llw ""c" \urk l1111rs, 10 
:-.0\cmhcr 19 ~. p c2 
12 \\'har happen after rhc homhardmcnt cil lcrncms mu t be \\orkcd ciur or 
guc scJ a, f,11m anal) s1, ul lhc ob nc1I cffccrs 
13 {JI l < I ) ~Onrulll \to 1 he l'olilks or l nrnium, pp '/ ( L) J 
D.11n111h Cl I lhui:n11,hiu1I rn,·, duprt.11.1 or Sdr111hc-. I 111 l. PP JI!! 
19, llll 2, l'P 1101 602. 
21 
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C11pcnh.igcn. Denmark. 10 inform lhl· D:rni,h phy,1c1,c. Nil'!, llcnrik 
Rohr (1885-1962), 111 1his phenomcn,11 Ji~c1Her) . The) ,tho puhli,heJ 
llk•ir 1111:nr) 111 lht• Engfi,h -;c1c1111tk rcpon, Naturr. on 16 Januar_} 
I 9JlJ A, ,oon ,1s th,, paper appeared nuclear phy,ici,ts in other 
centres rcpca1cJ 1-crmi's cxpcrimcnt.14 What h.iu happcncJ W:1' 1l,a1 
Im\ • \d1
1
ci1) ncurrn11, cau,cu the uranium nudeus 10 n~,i11n. ,,r hn:ak 
apart. i1110 l\.\.o ,mallc.:r piece,: lhc comhincd :unmil' numhcr of the rwn 
rrcu.•, - for example h;11 iun1 and k1yp1,111"' - cqu;1llcd 1l1a1 of the 
uranium nudcu, ~fuch energy ,,:i rclca,cd III the process 1~ 
A~ ii happcni:d Nici Bohr , i,i1cJ the l11111cd St,llt•, in Janu;tr) l
1
>J9. 
I le l'i1nicd "1th him the c,plarw1011 given hy Lise Mcitnl·r and 01111 
ahou1 the 11nr,cnJi1a: \\c11 10 Wc,rcrn Furor>e ,IIKI the 1c,11fu111>11a1) 
<.IJ'iu1\c1) Ill.tut• h) Jlahn ,Ilk.I Strn!:\,mann. Shortl} :itre, ht· H"l!~lu:J lhc 
Sr 11,·,. he tl•c,:hcd ,1 c,1hlcg1,1111 from Fri, h \\ho 1nfor.11l'<l h1111 that 
lah1Hal•11) rt:sult, 11.tJ c11nfirrncd his 1hc11ry.tb Nil'l, llohr and JA 
Wht·t·k·r puhli,hc<l a paper rn 193!), "'fhc Ml'1..h 1n1s1t1 Pf Nuclc.u 
F1"111n". 111 \\ hrd1 Bohr ~howcJ ho\\ one may un<ll.'r,1a11J till• rol1.: of 
11cu1rn11, 111 1.:aus,ng the uu1n1un, nuclcw, 111 h1cak .ipan. Hc,can:h h) 
Nil·I, B11hr and JA \\'hccfl•r ol 1hc lJ.SA ,t!~gc,rcd that the lh,i"n 
11h,cn1:<l in uranium 111\nlvcJ uraniutn-235,• ,m i,n111pe ,•11rnp11s111g 
uni) one p,irt in 140 of n:11u1,1I u111niu111. 1,11hc1 111.111 the mud1 tll<lrl' 
,1hunJ.m1 urnnium-:ns• ,pc:crc1; , r11,• lar1cr tlocs llll( fi\\ion a, rt:.i<l,1) 
c1s urn111um-.?J5, lx-::au~r i1 at,,,,rh, mo,1 of the ncum11h that ,trike ii. 
11 \\a, d1,co,crcd tha1 111.•utrnn, 1\crc r1rnduceJ Juring lhl.' ti,,rnn 
ptn '-'" On the ,l\cragc c;1ch fi.,-.11,nrng au,111 pro<luccJ more th;111 l\\\l 
14 (Dr n Hl.'t1111.1nn Pm.itt· Colll.'l·t1(•nl DJN Hrul'l,11l•r : " lh.· l\1j the Nud•·ar 
AJll' \\ ,, B0111", ~c1rnct• I rm,·s, Tfw r " York 'flme,, m ,\\11l"lnhcr 191-12, p C.! 
I\ l,\l<'A) AJA Ro·n . ·urn.111\l,'rC)kmg", IY -"••hh 1971 , 1'11 4-5, RG 
llrnk11 ,1111.l or, Andl'r\1111 .\ 111,ior., of the l 'nitcd .Sl11h·, \ romic t·:m•r~J 
, ummi,,ion, • ,11 I , p 10 
It, \Al <',\ I \J,\ Ri•u,' '!Jro1.1111 ~II) kmg ". I~ , l,1rc-h I IJ7 I, rp h 7. (~ I ) DB 
,(,vJc: fhl, \ hoH , U (llnpuhh,hs•d 111.11111,mpt), p . Rh , 1'',\l.l I D,11111111> N 
.ti Dio,:mJJhicul Fnc.Hlopt·dla of' .Sc1t•nd,h , , ol . I. pp 31 M JI Y 
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neutron,;. In,, \\01 k \\,ts fundamcm,11 in rhi: rro c s thar ul1i111,11cl) led 
ru rhc nuclcur chain 1c,11.:1i1111." 
When an ur.in1um nudcu~ , pin h) the 1111pac1 11f, neutron. rhcn other 
ncu11011 from lhi~ arom .ire sent \hooting or f. and these 111 rum may 
pht other r..nns ta 1.:ham rca Iron) lnr, ,,a spollcd h) rhc 
lfungan,111
1
l1. .. n1 r,t1)s1, t, l.A•o .11fard (1898- 1964), \\ho \\a,; rhcn ,I 
the Columhrd • mvcr,ir) in Ne" York. 1 In Fehruar) 1939 he \HOie to 
hccknc Joliot Currc t rhc College de 1-r:mcc ,111d rold 111111 of his 
dr co,cl) lie mcmioned that it ma) be u,cd 111 the cons1ruc11on of 
cxplosn cs and homb!i and that II could he c~rrcmcl) dangerou 111 the 
h,111ds ol ct•rrain go,ernmcnr 19 When the nucleus 01 an ura111u111 atom 
l'i plir. the b111ding c.:ncr1n I rclca cd I he cllllOlUll of CllCJ"g) IS 
1111111 ulc. hur 11 a cham rcac11on take plc1ce u thm a lot ot mo,m 
undergo fi. 1,1011, rhc cu111ul,III\ c amount 01 energy rclca cd , cnonnou 
At the begrnnin • ol 1939 11 v.as narur.il tu, S21l,1rd 111 Sl'C 1hb. rn rcrms 
ot .m c:-.ph)snl' and d,tngcr Gcm1an) h,1d annc ed u,rr1<1 .ind had 
design nn C:r.cchoslO\ ah.t. ,~, er) m,1Jt1r rxm er \\ as rcarnun". I rkc 
IIIJII) others, S11l11rd fc!lrciJ that Germ,111) n11gh1 dc,clop II ti s11,n 
cxplo,i\c hc•fllrc an) 1>ne che lie and l·ug~nc W1g11e,. 1 lt-llo\\ 
lfungari.111. ,,ho sl1.11c:d h1 anxrc:tics, \\ent In c.·c Alhcn Fin,1c111. lo 
ask h1111 111 lend hb uniquely di 1111gu1 h1..'d name to a letter 10 lhc l11111cd 
Stares Pre r<lcnt. 1-rankltn I> Roo e\cfr.211 Alhcr1 1:instc111, bnr i o 
17 R<, llrn ten and 01. Ander on \ lli.,lc•r, of 1hr l llllt-cl ,1.11(', \lomi<' 
l'm-r~~ < 0111ml siun, \ol I, p 1'1. (S \I ) J l>;11n111h c1 al llioi:niphiull 
rnQl'IOJ)('dia or Sc1rnt1,1 ' \ol :?. rr 9-1:? 9.n and \OI. I pp !,15 96, J\\ J.:, nc and \1 1 lcml1c1m l'hJ~k, , p. h"74 
18 In 193.2 ZJlard Jornr.'tl the srarr OI the In IIIUIC of I hcnrt·IJ :ii Ph) 1 at Ille 
I 111\CfSII) of Berlin \\ hen lhc ~ illlS ,ilmc ln(o JHl\\('r in 1913 he V.t:nl IO 
\ ienna nnd 111 193 10 1.ondon In 1937 he cult'</ 111 rhe I s 
t:m·Hlo1111rdi11 lh11uru10 , I 1h td1t1on, 1987, ,01 11, JI 47 
19 (JI l r"l) \onnan \10, I he Polillcs ul l rirnium, p 9 
10 R , ll~ku and Ul1 Anderson 1\ Iii Ion or llll' l 1111rd ~1.11cs ,\tumk l ' nefl!.\ Cum1111s,i1111, ,01 I, pp 14 17 
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Fcnni and I.cl> St.il,ml Y .. trned Pre 1de111 Roosevelt o/ rhc dangc, of 
Gcrm,tn) •., uh1ai11ing a le:11.I in uranium Ii" 1011. 11 
rhc President v. 11s alene<.t 10 the 1111li1ary ,,gmticancc ot nuclc:tr fi ,on. 
Roo c, cir ,er up a Cornniucc on r .Hum 10 look into this . It v. .,-. 
headed hy I.) man J Brim;!;, rhe Direc1ur ot 1hc National Hurc,n, of 
Standard i i Thi marked the hcgrnmng of ,, hat wa later ro hccom._ 
knm~ n 11, 1he Manhauan Pro1cc1 v.hich v.a 1hc v.11r1irne nuclear energy 
programme mvuh ing lhL' designing and hurlding of the firs1 a1om1c 
homh 
Ullo Fr, h, v.ho lclt Germ,111.> 10 11\e m Dcnm,uL: . v.cnr ro hngland 111 
193~ IO teach at B1m1mgha111 Uni\ers11.> rt1cn-, he ,11,d Rudolf Pcrcrls. 
a1101hc1 refugee lrom az, m, pondered rile qucsllun ol an uranrum 
e:<plo ron At firsr Frisch ,11d that an urnruum cxplo 1011 ,,ould he 
1111pos 1hle. l'h1 wn hcc,1u c mo I uranium doc nor 1,o;1;1on v.hcn hir 
hy a neutron. onl) nn , oto;,c (unmu.m-235•) wh, ... h make up le , than 
I ~ 10,715:) ol 11 21 If ore could separate rhe uramum-235 from the 
rc\l, five ldlograms of II lOUld create an explo~1un cqu,, aknr 10 sc, e I 
rhou and Ions 01 l'N r• _24 Fnsch and Pc1crls hchc,c.d that 1h1 could he 
don·. Wlllll Frisch and Pe1crls v.erc ,1y1n • \\as that uranium c11uld he 
~cnr1clwc!" •i~ Fri ch und l'c1erl sent H mcn10rnn •um rcpo11,n, lhcsl! 
21 RC llc\\lcu and 01: 1-\ndcrlion \ f11s1or) ol rtw l 1111111 ,1,11r:,; \t11111i 
I lll''l:) Co111111i,\i011. , •I I 
22 (JI l < I) urrrum \lo,~ I h" l'11lhh of l n111!.im. p 10 
:!3 T<, il.toolt'. l nmium .-nrirhrnrn1 111 rl lhc l'uhlic l'nliQ . p • J\\ ~an 
and 1\f S11.'mh 1m l'h.)M , pp 766 7117, (SAl) J l>ain111h Cl al 
Hingr.1phlC'III Fnr,dupcclra of ~1t·111i~h, ,o! I. pp •I 119 
(JI Un) ~orinan fu I he l'oli11rs of l I ni11111 , pp 10 11 . 
25 'lltc term ·cnn~h• 1 tuall) cm1neou II !llh: a false lmpr<' Monot "ha, 
tuall> hapl'Cns fl,c propot1111n ut uranium .21 m the clement urruuurn 1s 
0, 71 '1 uf • • total The pmpor11on of ur mium 21 1s m rra'>t."d nu, b) 
ndd111on, hu1 h) uhtr, lion, b\ rcmm m~ ,omc of the uran11m1 ;n \ta11e1 
1 taken \\3), not dt'd lo reduce 100 k1loi;r:m15 ot uraruum so 1na1 II 1 
1.5 , uranium~ ~ ms1cad ol 0,71 ~. \OU \\ill sep.uarc ou1 0 l.1logrrum llf 
the uranium 2 \8 (JI l C"I) .'.\orman \10 s I he Politk, of' t runi11111 , p, 
21 . (t\ECt\1 II d \\aal l n1a1111rQl-ini: 111 tlit• Rtpuhlid, ,,.,, ~uid-\l,il,;,1 , Deel I, p 4 
.4 
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wnclusiuns to the Hritbh War Cahinet', ~dc1111l1c 1,t1tce 1n M:m:h 
11140. l'hc l11lhm•ing monrh, the gMernment ,ct up the l\1.!ud 
Committee 111 examine 1hc pro,pccts In ht'- 111cnw11s. puhhshcd 
p11,ai10mm1 I) i11 1979, S1.ilard gh c:. c• edit to the Britt h fot he111g :he 
fiN i., ret.:ogni7c that it would 1,c po~!>I le to ;;cparatc ,utl 11::1cnt 4u,1ntll) 
nl ur,tmum-2~5 111 make a h mh anJ for ,1krtmg thl.! A111c:1c,111 
auth,11i11c. t :hi, crncial foct .2° 
In Apt ii 1940 a ,hort paper '1y J>rolessors Fnsch and Pe,crl,, cxpam.ling 
on the 1dc,1 nf crttkat• wars, c umatcd that n sup ·r we,1p,in could he 
hu1II u~tng sc, ernl pounds I if pure uranium 235 a,,J 1h:11 this ,m11,um ot 
matc11al nught be ,,ht 11nahlt.: tri,m a cham ol ~hftu~ion tubes 
lcanw!ltlc. in the USA. the AJviq1r) .... 0111m111ce on Uranium rcpor,cJ 
that n chain 1c,,~tion in um111um v.11, p11~"hk. though unprmcd !l 
D1 I crnu. D1 I krbcrt Ander ~011 ,tnd Dr fohn Dunning ph) ,,d,t~ \\ hP 
haJ made Columhia llnl\cr\ity in Manhattan, New York ~it) d ccn11c 
ol ncutrnn rc5.earch were com.luc11ng hss11111 experiments in ll1c1r 
lah11n11or) on Mornings1Jc Heights , Cham reac11on experiments v. 1th 
carh<111 and u111nium \\Cre ,tarted m , cw Ymk Cit) ,ti Columh1.1 
Unl\cr,11), and in March 1940 ti \\,I'- cont1rmed that the I otopc 
uramum-235 wa-; rc-.r)(lnsthle for hn., •\Cloe ny 11cu1ron• fo,,1on iu 
lll ,1111um '11lc..• Adv1,11r) Conumuce in Urnnium 1ncn!i1,cd 1b uppnn of 
the Columhia experiments and arrangl·J tor a tud) of p<Mthlc mcth11ds 
tor cnn-.;hing urnn1um. l'hc ccntntugc proce,,•. Ill which the hcavu.:r 
1,otnpc is ,pun w the 1,u1s1dc, as in a cream ,erarator. at !tr t M:cmcJ 111 
be the mu-.1 us1.:ful. hut at Columh1a a nval proce s v.:i-; prop,N:d. In 
that p11 l.Cs,, the gaseous uittu,ii,n• mcthnd, g,t cous u1.1111um 
hcxatluonde• i~ d11tust·d thwugh h,11 rier" or ltllt'I '- ,.:~ 
211 (JI UCT1 N11rm.1n ~1o s: U1e Politks of l'ranium, p 11 
27 RC, llcwkll rnd OE ,\n<lcNm . \ Hbtur, nf the lnitcd -.11111', \tomil' 
Fm•~) tommi"ion, ,oL I. pp ~2-.1, 41> II . 
~K (Dr [> Rc:um.mn . Pm.u~· Collc,110111 DJR 8rudnl'r. " I he l>n) the :--1u;:-k,u 
\i,;l' '.\," Bnrn", ~,· .·nu· I 1111c • nu.• Nn~ \'ork '1'11111·,. 111 ~,1\L't1101·r 11 112 
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In 1hc summer of 1940, Fem1i hcgnn 10 huild ,m atomic pik. •1" D, 
f cnm experimented "1th exponential piles*. Uranium and graphitl•• 
Wl·re arranged in la1til.:l'd Mru1;1ures in an attempt Ill inl:rca c atomic 
tis ion in the piles. II enough uranium ot the proper kmd wa packed 
into the proper :-hapc and area. an energetic neutron escaping from an 
awnuc nuclcu migh1 trike another atom, pli11ing it into two lighter 
atom~. in the proce " relea ... ing more neutrnn 10 strike more u10111, . 
'ln1;e each t, sion or plilling \\ould release severnl neutron , the 
chan e for increased fi ion woulll r1>c expon miall) . 0 fhc neutrons 
boun c off the atoms of the modenuor. • losing energ) nnd ~lowing 
ctow n a they do Cl 
Meanwlulc 111 the ame year ( 1940> Edwin McMillan ;1n<l Philip 
Abel on of the University ot Cnlilorma at lkrkclcy USA d1 nven.:d 
clement 93, n,uncd n ptunium•. they inferred m1, this clement would 
dcca) into clement 94. • The Bohr and Wheeler fis mn th Of) 
uggc led that on· of the i otlipes, ma numher 239 of thts nc\\ 
clement might also r, ,on under low-vclocit) neutron homharJmcnt. 
I he C) clotron• at the IJn,vcrsit) 11f Calitornia 111 Berkeley was put {(1 
.,.. t t k to male cnou~h clement 94 for cxpcrnncms Hy rn,J-19.t l, 
ck111cm 94 huJ been linnl} iJc11tihc1.1 nnd n,uncd plut11n1u111• aml ils 
II ion ch racteri lk'> hall hccn c tahh,;hcJ. l.c1w--.cllX'ity ncu1r1111s Jiu 
c<1u c it to unrJcrg•J 11,si11n. and at u rate much lughcr than that of 
UIIIOIUIJ1•2J5 . I 
p, c:2: Rti Ile:" lcu nJ Ol! ntfcr 1,n A Hi,con of lh1: l'mlcd s,,.h.,. 
Acomil i"nrl'l) Commt,,lon, wl. . pp l3 •14 , 96-illl. 
29 RG llcwlc-11 1mJ Oh AnJcr'\On A lfiston or 1hr l niet·J '-htlb Comk 
J'nrrg~ Commi,,lnn, \\•I . I, pp 27•2~. · 
,1 (SAi.i J Ua111111h cl 11I Hlogrt1phlcial l n Hlo!)fdia or SI. icntl,h, ,ol, I, rr 
284-28~ . (Or I) Rcmnann: !'mall' Coll :c1i,111l t>JR Uruc~ncr: " I h..: !>J, 
the Nu:lcas Age was Rom". &1cnlc: l 11nc,. I hr "" York Tinn':\, 30 
Nnvcmllcr l"H2, p c1 
• I ISAL) J Di111111h ct al : Biogniphkal [nc: dopt'dia or Sc.:itnfr,h, Hll. I, p, 
' : \Ill 2. pp .w~ 600, J\\' ":.,c anti ' 1\f s, ........ ~ •11n Ph),k • r , 577. 
~- ------------• 
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The Berk ·ky ~:o,,p, under Eme I Lawrence. wa 11s0 con-.iderm 
produ Hlf l:i •t· qa .. mhic of u1a111um-.. 3S h) tummg one ol lllcir 
cyclotrons 11110 ,, lil,;)Ct r.1 t spcc1rorrnph, • Inter culled a calutn: n • 12 
Illus, hy 1941 111 th LISA al lcasr lhrc: po 1ble 111c1hiK! 11 
enri hmenl had already hce1 con idcrecJ; the centrifuge procc,s, lhe 
gascou diffu ion proce,s and !h·~ Clllu1ron ,y tcrn.l' 
ln June 1 Y4 I Pre~1dcm Roo c,elt estahhslk'd lhl! Olfic~ uf C'icnllfi 
Research and D .. ,cl( ;1men1 unJcr the llircction ul lhc Unned S1a1c 
sc,cntist • Vunncvur Bu h and James n Conant l he rcspon ibil11y fur 
funhcr devclopmcm in nu lcar research ~n n i ncd 10 the newly 
cre.11cd ulhrc ol Sc11!111itrc Re c11rch and lkvclopmcn1. In Uru in the 
loud om111111ec ~ould look mto th produ lion ut uranium-235. This 
,1mmi11ec•._ lea itnhty rep, rt in July 1941 cau-.eJ 1hc lJSA h> r10,m cu 
JOHii production cffon nf uranium-235, u mg the ga eous diffu ion 
method. bu1 nmhm. c m~ ol ll1i At Hcrkcky lhc 1,;1tlur111n wa 
cxt:ecdin, expectation in <:epar:uin urnn,un:-235. h Y.n enlarged t, " 
IO~alu1ron y 1e111. It wa~ cnpable of pnidu in about three sram~ ol 
cnr11,;hed urJn1l1m per day.J" 
·n,r .\11111ha1t n Ptojttr and th~ Atomk l.o~ob 
The United S1a1c,, ' entry in10 World W:ir U ,1n Ua.t.:rnbcr 1941 was 
igniflcam tor dc\elopmcnls regarding ur.:nium. it 1c-.ul1c:,f i11 the rapi,t 
,1dvanc.:cmem ot nuclear ,;cicn .. c and the c._,t:ihlt~!imr ,11 ·: lhc 
trcmcndl'Us 1ratcgic ,nluc of uranium. h p1ov1deu 1hc fu11,h for a 
ma\sivc rc~c.1rch and proJui.:tion ctfon for nhtainin..' f1 s11,nab!c 
:.u ISAl l J O;umuh C'I ill : BiOfntph,cal • ·nl')clOJ)fd11 or ~icnlhh, Vol 2, 11fl 
5.!2-5.?l, RC. Hn\-h:tt and Ol. Anderson: A lfl,tory <1C thr Uoltrd !';,1uti. 
Atomic lforrg_~ l'omml\~lon, \OI. I, p 12. · 
33 MtGraw ll11l : hc)clopacdi,1 ur Sch:n e and Ttthnology, \'of. IY, p. I!~ . 
q RG llt" !cu and OU Andt·h•'n : A lll5toQ o( the U 111trd Shn..,.. c\ •c.mk 
t:nttJ:) Commls<.ion, w,I . I, pp. 40-44 , 51 .'i.!. 
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m tenal Thi '" uld he o p n, ular impon nee to 1hc Union of 
potenll I uranium produ er 
In Mn) 42 the mom mou deca I n '" m de to pr eed 
1mul1 nc u I) on II rr, m,sm produ ll<'n mc1hod (conched ur naum. 
plut n:um, t l. nnc,•,,r Bu h dcctd d th3t the mt) should he 
hrou ht mto th produ ti n pl nt orutru uon nn) 
cngmec under G nc I I she ro,c 1hcn 100 mer I IC orp of 
the Eng111 e opened n ofll e m Jc"' York ny nd named n the 
1 nhanan ho ,neer 01 tri t Offi c O'h nam 
ch n the mil cnt e pen mer t t1on 
hnd t ken t Columh1 Umvc It). " York) ftcr 
r. 1d rnhlc r umcnt mer pnonuc • \\Ork hie r n emcm 
hie, ed ,, llh the fonn lion of lhrtt•m n poll ) hoard ch ired h) 
Hush nd the ap1mmtmcnt of General Le he Gro1,c he d ,,f t~e 
1 nhau n hn mecr r>1 trtct nder th c"<le name ft 1 nhattan 
D1 tnct· Gro, built mall cuic I OaJ.; 'lid e. 1 c:nne e nd 
H nfurd. Washm to •• tom kc plutonium. 1 
Grme rrnnge:d cuntrnct for u d1ffu I n .:pan:11 n pl nt, " 
plutonium produ 11011 c1hl), nd caiutron pilot pl;mt "h1ch could be 
expanded t I tcr ta e 1 i .. - e project lnvolv d ,r.1lhuns of doll 1 
It strc SC the f. Cl tl t th;> " n-:1ou h, be he, d of the XI 
pc,wers m the con ru t1on o \ fi , n homb M n) prohlem m the 
cnri hmcnt proccs '>f unrn,urn ~ ... re s111l un ol\C..'CJ he d1flu inn 
b rricr (in the g:.-;c .,, <fl •~:on m 1'i, 1) had n t )\:t heei. demon trate<t 
, p ti: I. 8i;r... "le) had t,e:•n •\.i CC)\\ 1 wi,h II cmp,racally ~k i •ned 
calurron. , 1h:- en\'i');l • d o L.: Rill l , :-.. 1ium enri hmcnt pilot pl ,•t 
contra tor \\'t: e ~oderst nd I I)' uuca ) · .. u th rough pcc1fica1ion 
v ii hie tor • 11; propm:ed mil~· •vt ... ,n hmcm ot ur nium 
-·--·----
'i R • H:\lolt'll and ~. l oder ,. llMotJ ol •h, l nltrd .., tat tom 
1-:1' , (.'umml Ion, ~ol I, t' • Ii . :t 81. SE torn n, HS 
t ,1 •• • er and WE l~ "~·berg: 111 t~nut1h .. ,hf 1 •crk11n Rfpuhli , 
,-o,, .. 1•() fll4-615; Mt~. •l Writ \,'1): •ni Wo·I~ t Amu". Inc 
Rcam't' • ,,•,. I lll~1niltd t T"' f \'H hl \11r tr, p. 44, 
- - -----------'~ ' ... 
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com:rJ rmn J6 The O k Rid e enn hmcnr proJ 1 \\'a I\CII rhe code 
name Y 12 
Juhu Rohen < ppenheimer J 904-I 967l "a ppointed D1rec1or ,,r 
l'n>Jc I Y, rhe mup lh I \I. 10 de 1gn the Clual \I.C pon The 
Manh nan ProJec1 imoht..-d ream of ::icn11 ts "orkm on ~ rare 
problem ar \cral I t1ons 1hrou hour the United Su11e . 
Oppcnheuner nd Gen r I Grme cho rhc fonner l..o Alamo R nch 
• hool some l O k1lomercrs nonh of Albuquerque, e" ie.-uco the 
lie tor th Lo Al mo 1enrific I bora1ory Promm nr 1en11 1 , 
mcludm.g nurnhcr of 13rui h ient1St • joined the \\C pon design cfforr 
r w Alamo 
Cons1d nng rhar Bru 111 \\ft under clo .. bomhm, 
u k ..nd coru 141111 air rcconn.11 nee, ir cm d 1mposs1ble 10 crccr 111 
U1 Bnu h I le rhe \' t and conspicuou f: tories that ..-.ere needed 
Wuh their " r economy 1re1chcd to ii limu , rh Briri h could not 
m ke \ 11 ble rhe \ t phy I I re ource required for m nufi turm 
th bomb 3
7 
D) July 19 2 I\\O e cn1u1J nd encouraging 11ic e ot 
pcrimc11: I d I had been obr 1ncd· pluromum Jid gwe off neutron 
m fi ion, m re 1h, n uramum-23.S: rhe neurrun \\ere emmed an 
6 RG ilc\\lttt and OU Anderson II uori or ch l n led Sru1 10m l 
fn ~ Commb. n, \of, I, pp 102, Oal Rid e \\IS 1he lie lccted in 
19-12 hcadqU.utcrs tor 1he Unhed 111es \\Dr11mc 11om1 cncra) 
pro rnmme. ch• fanh nan ProJcct Onguwly called hnron Ens•nttr 
Works, ii \\IS cho n bccau II \\IS ISOJ led )'Cl ace Ible 10 l)O\\Cf, Waler 
nnd 1ran ponatlon. It \\ IIUAtcd in wu:rn Tc~cc. USA, 1n a hi h 
valley nlons 1hc southern I pc of Blad.: Oak Rid e hel\\'Cen Cumbo-land nnd 
chc Great moky toum In I n •, d o edl Hritannlru, I th cd111on. 1987, \Of 8, p. 846, \'Of 29, p, ~78, 
37 \\ ft. Hancock. .Smuts , ,01 2, I h f rid or fon'C' 1919 • 1950, p 434; 
. 1en11 t 1h11 v.orttd 11 Lo Alnmo v.crc amons t 01hc~ )nl S1anlc) 
mlth {f:ngh h metaJlura1 t), llm Albrecht Bethe (German Ph> I 1st), nnd 
Ed\\ard Teller (llunganlln ph 1c1 I) (S/\L) J Oain111h ct al Hiogniphfral 
J- nc clOJ)t'tlia ur Scltnti b , \OI I, PP 81 2. \OI . .!, p 69, 
FrK.H:1011 tdla Hncannlfll , 15th cduion, 19 7, ,01. IO, p. 89J, I: 
Mom n, HS Comrn.igcr and Wf: I.cu hlenber : I h (,nnuh or lh 
m rkan Rt11uhl14 , \ell, 2, p til5. 
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hon 11me compared 10 1h t needed 10 bring 1he \\Capon· m,1 r.r, 
upcrcn11c.1 I mhly ' 
number 01 fore1 n 1emi t ( veral of \\ horn had Oed I'.' 
regime in J:u:-opc hortly before World W r II) wc:rr 1 ,,, 1. m 
scp rate mallc:r group - Prince1on, Chi ngo, C\\ York 11 -<t (. I• m1 
- 10 control nuclc.:ar e,icrg.) The,> had t)een brou~ht 1ogethc, b) the 
Gmcrnm m pan of ,11 .. M nhattan ProJe I and lhcy h d embarked 
upon n II-out effort to crca1c controllea nuclear reac11 n Until lhC) 
knew ,h y could do that, lhcy would ha\e no idea ,vhc1h r they couid 
make n tomi bomh 19 
On 2 D ccmbcr 1942, forty•'"o ienu I • \\Orlan under 1he dire Ii n 
of Enn o Femu, g th red in en 1ndoo1 ua h court under the west 
grnnd t nd of 'ta Held, the football I d1um t the Urme ity of 
Clue •o An 11omi pile h d been I up nd Whal they I h1eved lhal 
nfrcmoon w 1h \\orld' 11 t controlled self- u 1a1nmg nuclear 
rca tion m de hy m n. '° 
Fenni 's re tor or a1omic pile con i 1eJ of II pile of raphi1e bl k , 
throughout "hi h lump of ummurn were dr pcrscd trip of ncu1ron-
hsorh111n c dm1um• \\ere provided a omrnl rod , • rcgul ling 1hc 
peed al which 1he chain re ction could proccxl.f by h rbm me of 
lh free neutrons, while counters nd foil \\ere u ed 10 me sure 1hc 
rate I which neu1ron were hcing produced I riri Iii.) - truu 1 
"hen enou h fuel h d been s cmhlcd tor chain re c11 n to I ke pl cc 
38 JW Kane and 1M 1emhe1m· f'h.> , p 771, En dopa di Britann • 
I th ed1t1 n, 19 7, \OI ~9. pp 57 .579 
39 (Dr I> Rellmann Pmatc Colltc1ton) l>JR llrucincr "lbe Ua_) the 'udw 
e 11.as Bom•. 'ten e Ttme. Tb r11 \ ork 11mC"S, O 'O\r-mbcr 19 2. P cl. 
40 CSAl) J Oain111h ct al: Riogl'lphlol f:n~clo~i or I nllsh, ,ol I, PJl 
2 4 2 5, (l)r D Rcumann. Prh 1c Collec1ion) DJR Bru bier "111c na, 
the ucJear A e \\as Born", 1encc Tm, • :'."' \ 'orli. I im • 30 NO\emtx-r 
1982, pp Cl,C2: JW Kane d tM Stcmhc1m· l'h). k. p 760, h 
Morr,son, ll'i Comnuser and \\ F. Leu h1cnbcrg: I he (;ro\llh or lhe Amrrkan Rrpuhll, . \OI 2, p. 614 . 
l(I 
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the pile wa about 7. meters a ros nd 6,2 m tcrs h1 h 41 l·u enc 
Wigner. the eminent Pnnceton phy ici 1. who worked with the Fenm 
roup. recall that w ithm t\\o \\eek after they produced their cluun 
rca 110n they received telegram Imm a Germ n 1 1111 t \\Orkin, m 
\\it1.erland which red "Hurry up. People here ire \\orkm un II 
too "42 
B) July 1944 It be ame clear that the only v.ay lO u plutomum m 
weapon v.a by the implo ion method. A,;, far enn hmcnt " s 
concerned, the first Y-12 calutmn • after runnm for three month • 
v.erc operating t le th n SO percent cf11cienc) . The g scou 
diffu ion plant wa far from completion. the prod•• n of usf tory 
h, rrie rcmainm the major problem. The urst re: tn.. I II 111ford. 
W shington. had been turned on in eptember, but it tu d promptl) 
tumcd itself ff. Solving thi problem. which prO\cd to be caused b 
th b orption of n utron hy one of the fi ion p '.iet • took vcral 
month l'ihc · delay me nt Imo ccnainl) th t v. r m Europe v.ould 
be over before the we pon could be read) :11 
Hy carlv / pnt 1945 General Ei enhov.cr' anny Y.D cross the Rhin" 
nd thru t11P deep mto Gennany nd central hurope. On the 25th of 
April the Unilcd State First Anny trom I..cirzig met the Ru sian rm) 
near Tor au on the river Elt . Germany wa cut in two an<l th 
Gennan army w di intcgmtin . On the 30th of April Adolf llitlcr 
died. On tay 2nd It ly ~urrendcrcu nd on M y 9th. 1945. th 
Gennan High Command i;1gncd the fonnal ratification of unconditional 
urrender.44 
41 Thl' M I h II <.'aH'ttdi h llllL~Jlltfd t."lk')clopacdl or Sril'OC't and 
ft<hnolo , , p 66 
(Dr D Rct1mrum· Prl\ ntc "ollcc11on) DJR Bruckner. "The ()a the 'i•clc r 
A c \I, Born",~ icn c lame, Ne:" \'ork nm , 30 ~o\'cmbcr 19 • p 
Cl. 
43 t:11,)dopacdi• Rri111nnk11, 15th <"d111on, 19 7, vol 29, p. 578 
44 Win ton:,; Churchall· Thl' SKond World \hr, pp, 91 ,917. 
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Ir was e,tima1ed 114,1 hy A1n l 1945 enough plu1oniurn 1,rnuld he 
availahle tor an implosior, :i •• ~~mhly to oc rested in early July. A 
.econd would ~ ready 111 A1 Jl.: ,t. Re!'.>carchers ac l.os Alamos tc•,ted 
the first plutonium weapon ,~ ua n nn July 16, 1945. l ne test \\'as 
named "Trinity" and dm,~ .11 / .hunogordo, New Mexil'l•. The 
1hcoris1s' prcd1c1iom of the energy 1c!.:a,ed . ranged from rh-: . 4ui\,alcm 
of I 000-.S 000 tons of JNT. Instead the tc:.t produced a- l!ncrgy 
equivalent of 20 000 rnn, ot TNT.4 ~ 
On July 17, 1945, the British Prune Mini ter. Sir Wim,tnn Churchill 
(1874-1965) was informed that the Alamogc do experiment had 
\Ut:ceedcd. A1 the rime hoth he and J>rcsiden1 • Truman ( I 884-
1072) were in~pccrin • the dcva~ta1cd ci1y of Berlir.. p till that dare 
they had comemplated a joim American nnJ Britl'h ll!lsault on the 
homeland of Japan hy terrific air bombing and an inva,;ion of \ Cl)' large 
11nnies. They were fully aware of the desperate fap:rnc~c resis1an~c 
righting to the dcmh. To quell the JapaneM: mar1 hy man. and 
wnquer ing the country yard hy yard. might well have req11ired the loss 
11f milliom of American and llrifr,h soldiers. f'or Chun.:hill . lhc 
succc'-!. f the plutomum weapon era. t:d that ni~htm11re picture. 
Pnss• :. · · .. ·.: var cnul<.l ht: ended with one or two shod.;s . 4h 
Pre,iJ•· •1 Truman's Committee of high officiah and top .1ucl" •tr 
scient,sts recommended that atomic homhs he cxplcxJcd over Japan and 
\\ ithout warning. On 25 July 1945 the President issued the ncces,ary 
ordl·r to prepare to drop th..: bombs on the first favourahlc moment 
aflcr 3 August 1945. On 6 Auguc;i at 9: 15 a ~ingh: B-29 bomher new 
over Hiroshima. the second moM importam military centre in Japan. 
An untested uranium-235 gun a<.-:embly• Wlb air l'>uN 600 meters 
ahl>\.c the city. Twn-thinh (10 tm2) of the city area wa, destroyed in 
the blast. The '-econd weapon. a duplica1c of th, plu1oniurn 239 
4~ RG lkwlcu and Oh Anllcr~on· A Hi ton or lht Umce,J Scutl'i. Atomk 
Enf'l'Jt_\ Comml,,lon, \ OI I, pp, .389 l90; Sh Morrison, IIS Cornmagcr and 
WI I euduenll\'rg: Thr Gron ch or Che An•crk n Rcpuhllc , \,,I 2, n. bl 'i 
W1n,1on S C'hurdull : The S..'t'ond \.\.'art• 
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implo ion a , 1hl) le led in frinity". \\ a,; 10 he ,, , cd u .. Kokura 
on Augu 1 11 . To avou.l had \\Cather, the schcJulc ,,as rnmcd up two 
da)s 10 Augu 1 '? J'he H-29 pent 45 minute ,,,er Kokura without 
1gh1ing it,; aun point. It then proceeded to the ,eco111Jal) target ot 
Nugasaki. About 50 pcrcen1 (4 x .2 km) of that city' rca was 
de!>I royed. "7 
lnttrr~tional nuclrar cogni anc-e 
n,crc wa an a toni hing amoum of commur11ca11on amon, Arnerh.::m 
iemi ts in rhe \\Br ye~ •. 'lhcre wa ome secrecy, hut 1101 a much 
a General Le he Grove • and the United Stare Ann) \\Ould I a,e 
liked .' Dr Szilard had urged Frederic Jolior-Cunc and hts colleagues 
in 1'i n c, who \\ere \\Orking on tis ion, 10 uppre s their report and 
the) refused. However, he persuaded Mr Anderson a"td Columlli, 
Unhersi1y not to publi h Dr Anderson's doctornl lhc is on problems 1n 
a omic energy, According 10 Dr Fermi, it wa\ rlic l:ienr, 1 who 
decided 10 maintain secrecy long before the Go\emmem k.--new what 
their work wa about. lie aid that it wa an unfonunatc• ne\;es it) and 
an affront 10 the 1radi11on of 1c;nce,4u John A S11np n Univer ity 
of Chi go ph)sk profe , wh.> worked c.n the: Manha11an proJcc1. 
11.-::111 1ha1 a~ sc1cnt1s11- working 111 difl .. rcn1 ureas bccamc w11rc of the 
wh le picture. m n, di .. u io,, and m111a on mural anti 
r h!,...- blcn:i; ¼ere held l~Hntually c~cr I ~1e111i,1s in !ht: 
47 RO lfc\\lcu 1111d OE i\nde. n lal;t r or th" I nhoo tat IGmi, 
'o Comml 1011, ,01. 1. pp. 401 -"Oi, :iE l\.fom or. IIS C.onun tlranci 
\ fi Leuchrcnhcri: fht C:ru"th or t!,t Alllrrk-: 11 R.pu,>I c, ml J., pp 
61 -616; Mach I Wri&ht fed): • l'bc '. orld nt Ar•, •, Ille Rn t r ' I ia:tst 
Jllustl'lltru HM011 of \\.trld War 11, pp. 43 -4,1 , r R Oullc . 11Ie 
lfnltrd St t Iner 1165, rr 67-46 
48 In J null!) lWJ, the >.meric.m nudt r u1hor111e lmpo5ed a un1y cl11J1J1 
on nuclear p J!Cr& nnd pro r • rcpon in the US/\. \I, K Hane k: Smuts, 
vol 2. ·11ir 11rld or t'on~ 19i9 - 195c, p 414, 
4!,1 (Dr l> Neumann · Pri\nte C'nllect1'ln) OJ:t Rrurlmcr: "The fJa) rhc /1/u kar 
A e \\ Born•, Scaen c I unc , 111" r" Yur~ 11,n • 0 NoH·m~ r 19 ~, p c2. 
l) 
. ' . 
. ~ ~" l , · :. . "\ i 
' ' . 
. . 
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Manhattan project, a "ell a~ mcmhcr of the Uni\er ity of Chicago 
tacully of Social c1c11 c • l..a,, and lhc Humanitic formed the 
A ociation of Atomic Scicnti t~. The group ultimately -;.-111 an appeal 
to the White House. urging that there be an intcrna110nal demon trntion 
ot the homh rather than ar.y u e of ir on an actual tar •ct 11. rhc war. ~0 
Scientist in several count, ies perfonncJ e.1Cpenmcn1 in connecrion 
with nuclear reac111n. and ti ion "capon during World War 11, hur no 
country other than lhe USA carried 11 project a far a enriching 
uranium or manufacturing plutonium 239. t Jn Paris Fr Jc!ric Joliot-
Curie and hi colleague concluded that a chain reacrion was possible. 
With the fall of France in June 1940, two colleague of Joliot-Curic 
reached Englan<l with the world' entire upply of hca y water ( 180 
kilos ram ) and continued their chain reaction cxperimem at Cambrid c 
Un,versiry. ~2 
During lhe war an Uranium In titute with a few ph) i i ts ,
1 
s 
c ta'•fol•• d in l\io cow. fhc USSR' m11i1ary and mdu trial nuclear 
re rch m Mo o" wa• under the omrol of lr,or V Kun:-rutto\ t J 903 -
1960), Under t1i dirccr!on 111c Soviet nuclear prognw.111c "a 
rcn1.1rkahl) succ s ful . Studie wcrn ,;tarted nn 11u I r r;> ctor~. and 
on ur,tnium enri h 11.:n1 hy mean of the ga_1•ou difii1 .. , n method, The 
first So.-Lr chain re.111,;tiun exper:me111 went critical on Chri una da) 
1946 Thei, firsc nuclear "capon \\a tc ted on S1.:ptember ,.IJ, 1949.~3 
0 (Dr D Re11nW1n Prh11c C'..<•1 c tmn) l>JR Oru kncr "The Dll) the 'uclcar 
A c ~ Born•, Scrcn c Trmt:S, 1h 't• \'ork 11m • 0 O\cmbcr 19 2, p. cl 
51 AJA Rout: "Uraamcrrykln2•, n 9, SE Morrison, lfS Commigcr and \ , .. 
Lcuchtcnb=rg I ht Gnn,th ut !1t mtri :.in Rrpuhlk, ,01 2. p 6 I. 
Sl 1SAU J D11r.111h ct 11: Bio ra1,hk11I J-:nc.)dopedla of S<-icntlsb, Hit. I, p 
464; b1t,o1clos,a la Brita .nlC'II, 15th c.1i11011, 1987, vol. 29, fl 579, 
53 (SAi.i J Da1nr11h er al . Biograph! I Eh.') lop(~lia of Sdtnti\t,, \CII 
5tl~; l'nt)dnpatdi, flrit11nnka , 15th cd111on, 1•'87, \OI 29, p 57' 
.'4 
. ' . . . -- . - - -- - - . -
. . '' .. . 
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A.., 111cn11nned British ienti r rook pan in the Manhattan l'roJt'CI. 
After the war Britain continued with 1ts own nuclear II mn 
programme.~ 
H) the time war tarted, Gem1any had a pecial office for the m111•ary 
ttppli ,t110n of nuclear fi., ion. The War Ollicc in Germany was advised 
lo commence nuclear ...,capon developrnent . Werner I lei nberg wa 
called upon to come 10 Berlin 10 din.:. • the pro£rnmme to con 11uc1 the 
atom homh. lie ha claimed that he ne\er had any real intention of 
making uch a homh, let alone gi\ ing it 10 Hitler. Chain rcacraon 
experiment. with uranium and carbon• '>I.ere hcmg planned Uranium 
enrichment wa under tudy. German nu lear experiment nc\er 
progrc e<.I beyond the laboratory tage. Sc\eral umes these prororypc 
were de troyed in 'x>mhing attack . The Ii ion weapon ir elf was a 
rather di!">lant g11,11. 1~ There \\ ere no "~ccrcts" ~hout the atomic l>ornh. 
phy ici I e-.crywhere m the world knew how to make the homb. it 
wa~ certain that within a few )ear after the war any country that cared 
to pend the money and effort could ha\e biggrr nd more dev taring 
bomb ,$6 
I he French c1nd Chinese nuclear weapon project \\ere posr-\\ar effort . 
Some French cicnt1~t had \\ orkcd in e.,ile during the wur in Rrnain 
an.. ... ·anada and returned to work tor the Commi sariar a I' Encrg1e 
Atorni4ue. f'hi French undenak111g, whi h was founded h) General Je 
Gaulle in 1945, was aimed at energy pmducrion. fhc fim French 
plutonium production reactor wem on line 111 1956. The ti~r nu lc,1r 
.s.i \\ K lfancock . Smut . H•I 2, fhr flelJs or t'orcr 1919. 1950, p . 434, CR 
Taylor (edl Tht lm enlio, :o. lluu ch11natd th \\ orld, pp I I 9, 
55 (.SALi J Dam111h el al· Dlo&raphlr1d Fnc.Hloptdia or Sdrnli h , vol. t. pp 400-401. 
.56 SE 1t rn 111, 11S Coinmager anti WE l Clllhtrnherg, 'fht (,nmth of the 
Anttrka.n Rr puhlk. rnl. ~. p 6~1. 
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weapon wa re ted in 1960. The Chinese nuclear Ii~ ion programme 
tarted in 1958. ~1 
The Hunr for Uranium 
It ha hecn illuqrared 10 what extent research in nuclear p:1ysics .,.. a 
intensifiecl during the Second World War. uranium was hrough1 into 
promin nee ar,d hccame the chief ohjecc of invc~cigation. The 
explo~ion of the acom bomh brought home the falt to every nation of 
the \l.orld that nuclear energy wa~ to he one of the major ti.1rcc at the 
future d1spo:..al of thc world . Uranium had become a vital strategic 
mineral . 
A 1110_1 :mJ')Ortant factor was that the Amcncan authuriues were \I.ell 
a\l.are of an ensum honage of uranium in the Unrted States. In 
August 1943, General Grove,;, Director of the Manhanan Project, 
commi ioned an ev luatton of the world' uranium resource . The 
on fusion wa that there wa enough uranium avail11hlc tor the 
Manhattan Project. but atler that there would he hardly any ldt in 
North America, and the only ·ource of supply ....,ould he the Belgi:m 
Congo. Tl1i evaluation was pre cnted 10 Pre idem Roo evch.' 
Nuclear co-opera11on bct\\oecn Britain and the I ISA had reached a lo\l. 
ehh m 1943.' 9 An improvement of relation wa indicated lly the 
igning of the Quebec Agreement ar,d the e tahli hmcnt ol the 
Combined Polic) Commillcc in which Britain, the USA and Canada 
....,ere upposed to decide polrcy on atomic energy. Thi Commiuce wa., 
dis1;0Jved alter the war, but tile Comhined Development J'rust, which it 
57 tAECAI AJA Rou,: Alom1r f,nrru Rf rarch and Dt-Hlopm,n1, P n Ill, 
Continrnt of F.un1pr, p 1, 1-.n)clopardla Ori1t1nnk11, l.51h ruu,on, 19 7, 
\'l)I. :29, p 589, 
58 Nonnan Mo,· Th, rolitirs or Uranium, pp. 13-14. 
50 l'n9clopatdli! Rrltannka, 151h cduion, 19 7, \'OI, 29. p, 579 
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had csuthlished to ac4um.: raw materials. wa ~ cpt m hemg. Tb: 
e tahlishmcnt ot the ·1 rust wa aimed at ar4u11ing control of uraniur· 
ore dcpo,;ns. not only" itl'i1"l the t,oundancs of the three cnuntrie part> 
to thl! agreement. hut als,, m oth.ar coumne~. 
At thi point the 4uc 1ion ma} well t't! a,ked: Where did the United 
States obtain ih ur.inium lor the Manhanan Pr•>Jecl'' A., mentioned 
prcvioul-ly. prior to the de\elopmcnt ol the nwmic weapon, world 
demand for uranium was -.mall. 'Il1is demand wa more than ,ati lied 
from ,c,eral rich mine!o. of limited extent, notably Joachim tal 
(C:tccho lovakia), Chinknlohwc (Belgian Congo) and the Great Bear 
I ake 1Jcp0Mt in orth Canada. Until the ('1,mmencement of the 
Scl'OnJ • orlll War these deposits "ere operated primarily tor the 
extra~tion of radium and uranium residue from these anc other 
operai:on which "ere .1ccumulatm • ,;in e amount 1wa1l11hle "ere m 
exec of world requirement From 1920 to 1940 the pitchblende 
dcpo it, of the Belgian Congo nd of Canada ga,e an average annual 
pn-Juction of ur,mium oxide e timated at 350 ton . Much the ame 
po ition existed at the vanadium plant situated on the Colorado Plateau 
in the United State where uranium wn re ovcrcd a a hy-produ 1,t,o 
Wtth th~ advt.n: cf atomic energy and the war the whole position 
chan~cd.61 Joachim tal "a in the hand of the Nn1.i Government: 
Canadian uranium that had accumulated wa\ availahi: for the war 
project, l'lut after the war 8ri1a·.1 woutd compete with the USA for nc" 
'IUpplie . The mines at Chinkolohwe were run hy the Union 1mi re 
Cmnpan) . When the Gennan conquered Belgium in 1()40. tile 
Chairman of the ompany, Edgar Sengier. wa afraid that the azi ' -. 
"oukl omehow g in control of the Belgian Con •o 11I o. lie took it 
upon himself 10 remove the 1 .oo ton of uranium ore that had piled up 
at the mine, and had it hipped to America. Sen~ier als1, removed 
60 If haughton. "Uramum in Sou1h Afn.-a•. l'oal and D.i~t Mineral , 217) 
Sept 1954, I"· 47. 
61 L fa,emer. ·,,n 11i,1oncal Rr\lCY. .. •• JSAl!\l.\t , 57, Nm 19'i6, pp 12S-
126 
Stellenbosch University https://scholar.sun.ac.za
ham,clt 10 America and e~tablishcd him elt an Unmn Minlcrc',; Ne" 
York office. When the Manhattan Project wa-. under way 1his whole 
con.ignment of uranium was as~1gned to the United State~. After 1he 
war the ni1ed Stares would havr to compete with han1.c amt other 
nations for Chinkolohwe uranium. The Union Manicrc Company had 
pre\ mu'ily negotiared an uranium con•rac.:t with Fn:dcnc Jnliot. 
rrpn:~cnting the f·rcnch Govcnum:nt."2 
G1wernmcnt~ {11 the world ,ct 11ut on an ur,1nium hunt. 1.1 the 1Jnitcd 
States, in the USSR and throughout the Briti h Umpire inten ivc ellort 
were made to locate and de\'clop all a\ailahle resource nf rnateria1 thol 
had suddenly hccome of paramount i111po11ancc. fo I ~ untric 
immediately udop1cd mea ure to coa::rol their producuon, upply and 
u,e."l Toda} it as known that u nium i abundant fn the 1940' 
uranium wa" ecn a, a scuce comrno<lll) and 1his would h l\ c a ma r 
clfcct on internal nnd foreign polacic,; of many nat111n, . I lm mit1al 
i-,carcity would prm c to he a great economic udvantag1. 10 'oulh traca. 
Failure to control ·ucle-.ir Entra,,\ ~,elo1>mc111 
rhc IJu11c:J Nataon ... OrganiZJtion began a:. a grnnd allian c tor fight in 1 
Gennany, Italy and Japan. 'Ill\· pnnciplcs ot the Atlanuc Chancr "ere 
reaffirmed by the l'l'Cnty-,ix r llicd Mates on JanuaT) 1942 in the 
"Oecl.iration by the United N,ttiun," . Draft proposab for 1hc new 
or •11m1.n1ion were prepared under the nu,pkc, ot the four "spun.,.oring 
p,l\\•W~" (the.! United Kingdom. lln,tcd Strltl!,, Soviet Union anJ China) 
at conrcrcnce., held at Dumbarton OaKs near Wnshingt,)ll in 1944. At 
the Yalta Conleren e Ill February 1945, Britain. the USA and the 
62 r-iorm,m Moss· Tht Politic:, c•f Uranlur .. , p. 14; RG lle~lcu and 01. 
A:tdcrson. A Hi-tor)' or the Unittd Srare, Alomk Enerc) Commi,~fon, 
\(11 , I. flfl R'i 86; T Bol\lclrnann: panhrid', Rrlu1:lan1 nclr, l'P• 43• 
55. 
h3 " Ille Search tor lJriintum, ~1uth Al11ca's Po~111on", s\\rnJ, 'i8(,H I ct, 
1948. p. (i(H 
-----•----
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Soviet Union agreed lln the voting procedure m the new organiwti,111 
The uraft Charter was then J1o;cJ cJ, modified anJ impr,ncd, and 
final!:,- sig,1ed hy reprcsemativcs of hft) states ( including the Union nt 
South Alrki'.), ai th: San Fran~i o Conference in April - June 1945. 
I he) ch:.r.~cd u, .. Uni!cd Nations fwm a \.\anim1: alliance 10 peace-time 
l 1rganizat·,,: ! r c,,llective ecur11y. It came into force on 24 Cktobcr 
1945.M 
As Britain anti ~a1u1d, had been associaled with the United State in the 
programme whic ~ led to the manufacture ol the two 11tomic bomh used 
m the w11r. these three i.:ountrics p ,~,c scd the ~nuwkdge c scnuul to 
the: u c ot nuclca, ,:nerr, · 
The heads ot the ihrce governments of th lJnilcd 't tcs. Bnt in und 
Can da met m Wast 111tton on 15 No-.ember 1945 und , uetl a 1oint 
decl ration of polic) I':, ·he fu1,1re dc,elopmcm ot nuclear c, ergy. 
fh1s declaration wa. ,o I ve profound milue11cc on suhsequent 
J1,..:u,~io11~ of control~ O\''-• •lllclea; t:ilCrg) . Some of the main point?-. 
'>'ere namely: Nuclear cn.:ity ha. pl,ced an unlmo\\n means of 
dcs1ruc1hm t man's disJ>o I in ,, r I 1r which there WII!> no detcm:c 
nnd no nation o;.h.l have the m•mo -.. ,ly. Su"h me.,,urc consti1u1cd 1hc 
greatest llucat Ill c,, iliza1ion. Thcr\' "l'',t!\ l\ ecJ tor intcrn:uional action 
and the resp ns1hility of ~u h ct ion .... U\e \.\ hole society of nntion of 
the \\ orlJ.M 
l'he dcclaratl,m unJ it propo al \.\Cte di .u,scd bct\.\c ·11 the lorcign 
mini~ter, of Britain. the Sm 1ct Union anJ th1· lited Sllitc in fo,cow 
in De-.;cmhe, 1945 6tl 
Folio\\ ing the Angl\1 C11n,1dianllJni1td St, te,; and .,,-:::l11fRus<.1an/ nitcd 
St.Hes di 1,;u,!\ions nl 1945, and anticipating the fir .. , United '11tion 
r, (SAl.) A l\U~n1gh1: 
\'crifili.tlon, p, , 
t,t; l hld ., p. 4. 
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re olurion, the United r 1e ccretary of I le ppomred a committee 
of five 10 advise on the problem of nuclear energy and panicularly on 
the a occ1 of control nd afcguard . The com111111ee wa chaired b) 
Dean Acheson 67 111e committee ppom1ed board of con ulr nts 
chaired hy Da\'id E LiliemhaJ, nd the two group prepared •Rei n 
on the lntemataoilal Control of 1omi Energy", "h1 h he me kno"n 
the " che.on - L11icmh.1l Rcpon" .M nu Rcpon, c sent mil) the 
\\ork of the bo rd ot con ult n1 ,t.9 w th• ni1cd I le propo I for 
rhe conrrol of nu lcar cnc'lly 
On 24 Januar; 1946 under pre urc from rhc m uor f)O\\ers the United 
' 110n G neral mhl) d pied its first re olutmn, m htch ti 
rc,;ohed 10 e tahhsh United ' 11 ru Atonu l:.nc"ID CommtS 1 n 
(lJ 'AEC) 11tc d\Cnt of nu le r \\C;1pon In th clo In da) of 
World W r II ere led need for colle1.:me nu I r 
poner nd nc\\ urgcnc) for tntrodu m me fonn o! 
Th omm1 ron \\ 10 mquire 11110 II phase of U 
nu tear C'IICrg) 
defined III the 
nus ontrol 
pruhlem of 
nd in p nkul r 10 m k.. pmpo I on rnc • t t 
n lo m dt n/Unired ·1 IL d I rauon name!). 
c 1.:hange of mtonn raon. comml 10 en urc onl pea ~ful u of nuclc r 
enerID. chmina11on of 1om1 " poru; nd other \\~1pons of ma 
de tru rton nd effecrhe fe u rd . '70 
1lr lJ 'Al· first met on 12 June 1946 Bern. ·d 13 mch (th· 
I lh u 'Al. ) pre nted l of pmpo 1 
67 Ac rd • fn Inc ruaclonal 
thcr mrm n "m Gt-nera o • Prof \'annc,M 
Bush, Pm JD Co111n1 ( ICllll t land General L , RO Hrnlcu and 
Ol Anderson Ill 101) of th n lfd lomf~ f_,ne \ 
omm •n, , I I. pp 53 I .S l 
lh d. 
69 Cl D.anwd (llcll Tdcphon <~o), Robert pcnh 1mcr. C Thoma 
(M..:n lo Cbcm1cnJ Co), IIA Wmne (General I lrcrri C") and D.1,1d 
I.Ill nth&! (Ch trf?WI ofl rnn \allt') uthonl) I 
70 • I H llannwm I h Rtl11ioni or 11ion,, pp 1-~• 9, 
r Inc matlooal c fl: n utlor , Prln pl and I u , p 
l 
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(based c ntially on th" Acheson - Ldic111h I Rcpon) 10 lJNAhC on 14 
June 1946. Thi set of propo I later be me known the ·n ruch 
Pl n". 
71 
11 proposed the cstabli hmcm of 11 lntcmauonal 1omic 
Dc\elopmcnt Auth rity (under 1he Uni1cd 'a1ions Sccunty Council) 10 
whkh would be emru ted nil ph s of th de\elopmenl rut use of 
nu !car cnerg) from raw material to lhc managem m and o"nc hip of 
II po1cnually d ngcrou nucle r encroJ• rth 111c • well power 10 
control. inspect nd li~n c uch 1ivit1e 7l 
The uth rity "ould be allo"ed free m pccuon 1hrougho111 t1K-
terri1onc of th nned a11on members 111 order to sure n If lluu 
no cl ndc tm operauons "ere bcm earned on, 1orcmcr. "hen nd 
1f the 1lle al m nuf; turc of nuclear dcH c \\ere m de kno ~11 10 1he 
urit) Coun II, the \Ole 111 th I bod) \\Ould not be ubj t 10 \elo 
f3) UI c , mspcc11on nd control bcalm cflectt\C, the mtcd • le 
\\Ould rc\c I 11 1 mi~ infonn 11011, rut wh n th procc of ontrol 
\\,1 complete, 11 \\Ould de troy it tockptle of tom, bomb ,, 
After the econd World War n mere m hutemc h d be"un m 
mark mcrican-Ru ian rel tmns Thi gre\\' mmall) out ot 
di re mcm OH:r the future of lh D lk ns nd I tcr developed mlo lh 
·cold \\ar• 7• The A \\ un urc of c>. ·ti} how f1 r the ov1et 
Umon had pro r scd in nu le r re "arch 
71 
The United I le propoyl consmrd of '"o memoranda 1hc firs1 " 
•cncrnJ and dal1 1th the problem of atom,~ enc, \: the second \\ 
plfticulu lddrcmd I.he: control ~ ( AL) A 1 l\n1 ht 10ml 
.., r uard : stud, In lntcm II I \ rrin llun, p 7 
72 m nnrnh, p I • ( All 
rd lnlrm:ltlo'llll \ 'niO I on, 
iJ 111 lfanm:um In R,la1 on\ uJ . lion , pp 2 7-2 9 
74 \\ I Cohrn l:h l' mhrldg JU to') or mmcan I or n IMalloru , pp 
21 • 7, Gcur c f• ~C'llfWI "Ill u ltllr l>clu Ion, pp 27• 2, AlcAnnd r 
l>c Cond llkton of mrr n f ortlgn Pot ~. pp 670-671, Fil 




According lo George Kennan, lhc Amcric n foreign crv1cc officer who 
emerged the le dmg merican peciali t on lhe So\'iet Union, found 
his go\crnn1c111 low to undcr~tand Soviet objectives and the need 10 bc 
llnn "-llh ralin fie 1d inglc pornd1 effon 10 cou111crac1 Soviet 
poltc) were nm enough. American poli y hould he finn and vigilant 
contammcm of Ru ,an e p n he teudencie •. 7~ 
fhc 111 u r of international control of nuclear cnerg) and nuclc3r 
\\capons, scncd 10 undennmc the hility of th mo na11on 10 
coopcme. lntemauonal control of nu fear "capon,; "a cen by 
Truman and h: d\ isor a fc 1blc nd could he managed "'11hou1 the 
ri k of the SCCUrtl) of the United State 76 
"fbc Baruch plan " h d upon t\\o sumpuon One, th Umrcd 
Sr tc nu fear monopoly could be only u:mporary. T\\O, the United 
tare could not trust the men: \\iOn:I of th ov1e1 nd de!itroy the 
nu le r tu kptlc before mtem:munat control mJ In pc 11011 h d 
become n: ht) ·nu control, \\lllch wa to come hy ta e • m rkcd 
b) n mere mg e ch n e of confidential mtonn 1ion, h d to be 
e l hli hcd ft I, then lhc homh \I.0uld be de troyed 77 
pile the majoruy approval 1h I the Baruch plan qui kly recc1\cJ, th 
0\'ICI 111011 fCJCCled it. 7 On 19 June 1946, Andre, Grom) ko, th 
m•1c1 reprc mari\c on the ccuriry Council. put forn rd Soviet 
propo Is for lnrcmarional control. He proposed n intcrnauonal 
omem,on proh1bi1in the producuon nd u of atomic weapon . In 
dd11io11 10 1h1 he u g" red u plan for o , niz.in the work of the 
7 WI Cohen ri'4:e lllsiot.> o n Hnq:n Rrlatiun~. p 
2, Ale nndcr II \Ion or 1-"u,elgn Poll), p 671 
76 WI C~n 111 t'ambrfd Hlstot) or m :ri an ford n Rdatlolt' , p I 
77 HI Hartmann I hr Rtlahon, or 'all ni, p .2 
78 The Bllru h Plan " CCC'Jl1Ct1 an lhc Gcncrlll A\ mbl) h) fon) \Ole lo I.\, 
\\llh lour member atmatning But 11 " ,c1000 in lhc Urtl) Council b,> 
lhc ,ict mon David Thomson: t uropc S IK'C! iapolton, p 
42 
Stellenbosch University https://scholar.sun.ac.za
Atomic Energ} Comm, ion. 79 The So\ iet Union, 1hcrcforc, "anted 10 
top the produ tion and u e of the homb first, followed by die 
de trucrion of nuclear 1ockp1lc . The ovier would lhen be prepan."'d 
10 penni1 lamired in pection of certain plant ar ccnain tame , bur to 
unlunued an pccrion, let alone monopoly owner hip and opcnumn 01 
fac1htie by n imemarional iiu1hoti1y. th lJ R "ould not agree 10 
1'he 
0
0\ iet r ument wa that the afcguard function of international 
comrol would le. ti to imerferencc I the fun tmns of rhc uuc 
Dehbcrarions 1n lhe c..-curuy Coun II on reponed , 1ola11on \\ould, 
under lhe ovic1 plan, remain ubj I lo \Clo. 1 
The United State le41red that if !he bomb \I.Cre de trOJed !11 I, a :h., 
USSR m I tcd, omrol migh1 ne\cr really conic ' TI1c ·ov1cts nught 
d I } it indcfin11cly l'hc ov1ct in turn \\ere fraid th I control \.l,ould 
he est bli hed and OVIC( rct laid hare, bur th t lhe United la(e 
would find re ons tor po tpomng 1ndefini1cl> the de 1ruc1ion of lh 
nu lcar tockplle If the fa 1 1tua11on c me 10 pa nd rhc ~ov1c1s had 
a ecre1 tuck pile, rhe Unitt.'d State "ould ha,·e pl cd il!i If in vere 
Jeop rd). ff the ond uuarion occurred, rhe ovic1 • , umin the 
United ·1 res would cominuall) find rcas ns for dcla) . would tu-1,e 
c po ~ rhemscl\cs 10 rhe me d n er. J 
79 RO HC\\lcll and OE AndCTliOll lfbtot) or Clir l 1nlrcd I ·~ lorn! 
""n<'~ Commt Ion, \o) I, p SH3 
( AL) A 1 Knl hi 
\' rinc lion, p 24, ~rud) In fnl r llo I 
The pcnnancm members of the lJ 'O Sccu111y Coun 11 -ere Chana, Fnincc, 
Unhcd Km dom, the U A nnd the U R The dfca of Ant IC' 27(J) of the 
Ch ncr of the UNO I th r C1Ch permanent rncmhcr of th s«uru) Coun ti 
has a "\cto· on non procalund qu uoru. M1dulcl Akchun1 modrm 
lnlnxlurtiOll lo Int rnallOtllll l.a11, p 212: f H Hnnl!Wln The Rrl1llon of lhon, p 2 
2 RO He" lru and OP Andc-oon .\ Ill Ion or 1hr l nllrd ~ t tl':'I 101111 
rn ti:) C1mtml on, \ol . I, p. 3. 
3 
f1 h I A1.chur t, mud rn lnttoducliou lu lntrrnallonial I, "• p 212, Ml Jfannwin: Thr lhl111ons or a11ons, p 2 
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I"hc Soviet Union ~ltcved that rhc United Nations' conirol \\ oulll he 
that of 1hc United Stare and not of an international body. The histor) 
of vo1rng in the United Nation, at that time pwved lhat the Russians 
as~urr.cd correl..'tly. The Atomic Control Comr11iss1on, voting hy 
majoriiy vote and a Security Council, wdghing nuclear <;t.'Cunty rnancrs 
Without vetoes, would ~ in the favour of the tJSA. 
The United Stare, and Soviet r,o-.itions arc explicahlc in rcnn of li1eir 
m,pcc1ivc in1ema11nnal po umn-., While the Baruch Pl:tn c;eemed on its 
fa<.:c a generous ofter hy a s1a1e \\ ith a nuclear monopoly. ii preserved 
!hat monopoly of ba,,c knowledge hy rc:;1ricting 1hc freedom of any 
other slate to develop and te.;1 a nuclear weapon, The United Sr.ires 
ii,s1srcd on maimainmg ih monopoly until a ccure ,yqc,n w11s 
c tahli hcd, insuring agaimt nuclc,tr energy development h) any uthcr 
,care und pwvidin a method of !liking ellecrive uction againM viola1or 
of the agreement , 84 
The Soviet Union w1 hcd to e cape from the di'>advantaged po,ttion of 
hargaining in which it fourl\l itself hy developing it, O\\ n nuc-lc11r 
c,tp.thili1y. • In Septcmhcr 1949 the Sovi:'!t Unum detonated an atomic 
device and the USA a le\\ months later, announce,t p/,111s for a 
hydrogen homh. a thou and-fold more p{l\\ crful than the atomic h<1mh. 
This \\as the ~talemate situation that exhtrd herween 1he maj,,r power:, 
in 1949. ,. 
Jn J 951, Sccrct1tr) of ~late, Dean Acheson in the General As~cmhl) 
•upported the Anglo-french-United Suucs ,·,cw that the rcduc1i,111 of tll 
\\c:1pon, (in luding nuclear weapons) mu t be hy stage-.. with am1s 
114 A Le Ro) Bennr1 : h,'C"mallvnal Org11oi1..111fon,, f'rlndples and I \Uei., I'• 
.rn. 
H5 Ibid. 
~6 RG Hr" leu and OE ,\mlcr on A lfistor or lhl nlltd .Sllltts Alomk 
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1mc111orie , erified by nn inter national count and rhe completion o 
ca h tagc full) cenifiL'CI before the ne t hcgan. 7 
l'o 1his the Soviet replied tha1 the lransition from one stage to the next 
would he direct!) dependent on \\hcrher rhn e tllle po se mg the 
most powerful. dangerou urnJ 1hrca1ening \\Capon , nn wh1d1 
intorma1ion had 10 he published and made known 111 _succeeding ,;1ages. 
would he prepared tu accept a t1 fa tory the result of submitting 1he 
required information at the ltr t stage. This could only mean that the 
la1e of the whole plan tor collecting data on armament \\oukl re ide 111 
the hand of rhc po c sor, of 1h mo I powerful and dangeroo 
,,capons. This. finally would mean 1ha1 lhe deci ion a regards 1hc 
trun irion from one Mage 10 lhe next '-'OUkl be emirely up to 1ho e amc 
powers. which \\Ould decide m ccordan e with 1heir mtcrc t 
1lte cffons of the IJnned Nation Atomic Energy Commirc: ion re\ealed 
fundamental differences be1wecn the Eas1 and the We t in the approach 
tu lhe control of nu tear energy. Difference \\h1ch ,,ere reflection 
nf tunJamcntal poli11cal ditlercnccs. The ~omrni 10n did not meet 
alter 1949 9 It w di olved by the Genernl A scmhly on I J Janunl) 
195V,i!) 
America' lo s ol the nuclear monopoly fore lutdmi.t=d a hilt 111 ll1c 
"orld halance of Jl('l\\er: a ,hift Iha! would aill Soviet diplomacy and 
con 11 in American cuon 
87 Al llanmann: 1 ht Rt lati,ms or ~at ions, p. 28 . 
Ibid,, p. 2 9 
lilJ The oon uh uons bc1"ccn 1hc Unncd St tc • the l mrcd Kingdom, the Sov1 r 
Union And Cnnad.t ceased m 1949, o 1cru1blv mcr the I uc of "h1 h 
O\mtfl1\'nt hc'Uld be arcd rhc 0.1\cmmcn1 in China 
The Unued 111oru merged the Atomic I ncr£Y Comnu tun and 1hc 
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F..:1rl) South Africun Involvement 
General JC Smuts was most likely 1he first South African 10 be aware 
of the development,; of uranium and nuclear energy abroad and the 
Manhauan Project. As mentioned, General Groves had commis1,ioned 
an evaluation of the world's uranium 1esources in August 1943. 
According to DB Sole, General Smuts knew of the Manhattan Project 
during his ~ccond visit to London, which began in September 1943,91 
DB Sole was at that time the Senior South African Affairs 
representative and Political Sel;retary in London, and handled all the 
arrangements of Gencr,il Smuts' visit, as well as official appointments 
which involved relations w11h tJ1e Brttish Government. that had 10 he 
channelled through Soul11 Africa House, London."~ 
Th~ immeJiate reason for Smuts ' visit was the Conference of 
Comnwnwealrh Prime Mimqer,. At the end of rhe Conference, he 
stayed on as a mcmher of the War Cahinct. A, British Prime Minister, 
Winston Churchill was to he awa) lrom 1:ngland. attending the Tcheran 
Confrrcnce, where he met Allied leaders Joseph Stalin and Pre.siuenr 
franklin D Rooscvdr (Nm.emhcr and December 1943). During 
Churchill's ahsem:c. in effect - although not of'ticially - Smuts presided 
over the War Cahinct.91 
It wa-. during Smuts' .., ~econd vi-.it to London (Septc:mher l 943 I that DB 
Sole observed that one paper among a number of certain Cabinet papers 
that had been routinely selected for Smuts' special attention, deal! with 
the planned atomk homh. As far as he could recollect it was not 
name<.) as such, in that particular paper. The fact that Smuts learned 
about the Manhattan Project during his second visit 10 London is of 
,ignificance. considering that on his return journey to South Africa. 
91 In Octollcr, 19-l~. Smuts paid h1~ first vim 10 London ,uic:c 1h~ outlll't'ak uf 
the war; lnrcn.1c-~ ~ith DB Sole, 12. 12.1990. 
9.2 (SAU DB Sok· fhi~ Abmt All tUnpuhltshcJ manu nip11, p, RI . 
QJ Ibid., pp. Kl ;ind ~n, Clement Alike, l,11cr Prime MitH\ICr. 
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~ .1 urs mer wuh Pre. ident Roosevelt in Cairo. Roo evelt was on his 
way ha ~ from Teheran. This was the tirsr and onl} meeting bet\\ l'Cn 
Roo c,elt and Smuts during the "ar.94 Only a few month~ previously 
(August 1943) General Grove had commis ioned an evaluarion or rite 
world's uranium rcsoun.:cs. Con~1dering rhat Roosevelt wa, on his way 
back from rhc 'I eheran Conference '" here the Comhmed Dcvdopmcnr 
Tru I had been estahli hcd to ,earch tor uranium deposit~> one can 
a surne rhat early in 1944 General Srr.uts wa aware of the \.·alue of 
uranium m the \\.ar and inrcrnational politics. 
General Smut, ancndcd the Common\\ealrh Prime Mini'iter's 
Contcrcnce m London m Ma} 1944. 1 he mam i ue on the agenda 
\\a the condu t of the war Ir was during this vi it 10 London m rhc 
ummer ot 1944 that a meering was scr up between General Smur and 
, 'iels Bohr, the Dani h nuclear physici,t.Q' 
Niel Bohr, like many cienti r involved wuh nuclear research dunng 
the Sccon<l World War, was deeply concerned about the cltect of 
nuclear fi ,,on on mankind. A a physici t he lool-;ed be}ond the am111 
homh 10 rhc development of rhe h.>drogen l'>omh. The purpose of Niel 
Bohr':. , i ir 10 l..c\fldon in the summer of 1944 wa, to try and r,cr uade 
rhe Churchill govcrnmem rhar the time had come tor II nd rhe 
Amen an Govcrnmenr 10 ,hare their nuclear sccrers w11h the Ru ,ian . 
He believed the hornh ,;hould nor be used in comr,ctirion for power by 
lhe grcar ruuion. . ff this happened, human11y would tic puuing irs 
urvi,al inro jeopanJy. lfe reali d rhat the Ru ian po se sed 
'>Ufl1c1cnt re ource of 1cn c and rechnology to produce a homh ar 
ome ._,age in future .% 
94 (SAL) DB Sole: lhi, Abo\'c All (lJnpuhhshetJ nl.'llluscnpl), p 85 . 
9'i Ibid,, pp. 8~ ti , Donald B Sole. Ill 1he lime m lhc Sou1h African 
D1plorna1ic Scn1cc in London (later South Africa's rcprcscn1a1nc on the 
Board of Go\·emors of 1hc IAEA) arranged 1he fir~t meeting l'ICt,H>cn General 
Smut~ and Dr Niels Bohr. ln1cn1t·w wnh DB Sole, .2J. JO 1989. 
% \H, Hancock: ~r.,ur,. ,01. 2, fhc Fields or force 1919 - 1950, JI. •'-15. 
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Sir John AnJer on. the Chancellor of the Briti h Exche4uc1, who had 
been entrusted h) Churchill with special re pon 1bilitie m connection 
with the development ot nuclear energy and Lord Chcr\l.ell (who was in 
charge of the :,tatisrical department m the Churchill government) 
insisted that Nieh Bohr's proposals be taken eriou~ly. Chun.hill 
inv11cd Smuts 10 examine Bohr'~ propo als.117 According w DR Sole, 
"the meeting took place tx.-cau. e Smut~ had been mo I intrigued hy rhe 
intonnation concerning the Manhallan Project, and Smuts had funher 
discu ions wirh Churchill . "9 
General Smut had for many years pondered the problem of the 
main1cnan1.:e of world peace.911 There \I.a:. a convergence between the 
idea of Bohr and those ot Smut . Bohr believed that cooperation W'dS 
the antithe i of competition and that the haring of cicntific 
knowledge could form a ha is for lastin cooperation het\\ccn rhc 
leading nation . Smut • in tum helieveJ that the great po\l.ers of the 
\l.orld should tonn themselw together in a world ~ociety and be hound 
h) common interest . common dversity and common danger.• u 
Smuts helievt.-d that there \I.Ould have to be m1erna1ional wnrrnl of 
nuclear energy. lie rrodu cd no an wer 10 Bohr's propo al that the 
Sonet Union hould he infonned of the Mnnhauan ProJ1.."Ct. The Briti,h 
ould not give an ans\l.cr hy 1hcmseh e . In an agrecrnen1 da1ed 18 
•n WI\ Hancock· .Smuh, vol. 2, lht field or Foret 1919 - 1950, p. 436. 
9 (SAL) 08 Sole Thi\ M>me All \llnpubl1shcd manuscript), p. 86 
99 Ill\ memorandum of 1917, "The League of . n11on : A Prnc11 al Suggc t1on• 
had a darter influence on 1he fonnulauon ot rn 1den1 Woodro\\ W1! on•~ 
plans for post-fir I World War c11lemcn1. Smuts \\AS also a memh.;r of 1he 
commm1on (rcprc cnung the Brau h Empire> to prcpitrc the drall proj\(>snl nl 
1hc Co,cnam of the L.c:i uc of atmns. Smut w s also concerned about 1hc 
danger ot the nc\\ de tn1c11,e J)l.l\\Cr at man' d1 po al WK llancock. 
Smul . ,ot. 2, fhe flcld, of fott·c 1919 • 1950, p. 434; A Le Ro) lknnc1: 
lnh:tnatlt1nal Ora:110Jzations, Principles 1&nd I u , p. 2l, 1 RH 
Dan:npon,. oulh rr,u. p. I !! , 
100 WK H~--od.: Smut$, \OI. i. Tht ticld or force 1919 • 1950, p 415, 
GD Schohl: fleniug en Smuh tn die Bril t R)J.. , p 134. 
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Sept 1944 President Roosevelt and Churchill opened the 
Hiroshima. 101 
way w 
While in London. Smuts had discussions wilh Sir John Anderson. 
Arising out of lhese discussions. some time later. when Smuts was back 
in South Africa. Anderson requested him to arrange an investigation 
into reported deposits of radium and pitchl;lende ii, South Africa and 
South West Africa. 1112 
The urgency tor obtaining an uranium supply resulted in the USA and 
Britain jointly .sponsoring world-wade prospecting programmes for the 
dii,covery or new soun.:es of the metal. (This was achieved by the 
Cairo and Teheran Conferences and lhe St:tting up of lht.: Combined 
Development Trust.) The decision was raken that the USA with the 
help ot Britain and Canada. should look into all possibk sources ot 
uraniu and procure, through the Combined Development Tru,;t , a:. 
much as possible. as ,oon as rossible, and all in the utmost secrecy. 10l 
As a pan of this programme an intensive search ot technical literature 
was undertaken in the United State under the Jircction ot Jrn,t:ph 
~inclair. During thb undertakmg RA Cooper',; paper, "Mineral 
Constituents of Rand Concentrates" came under review. As a result 
Weston Bourret, an American geologast. was, in May 1944, 
commissioned to visit South Africa for the purpose of studying and 
reporting on Lhis occ1.rrence. HM 
IOI WK Hancock : • mub, vol. 2, The flel<h of force 1919 • 1950, p •Uti 
10.! (SALi DB Sole; Thi'> Ahove All (Unpublished m,1nuscnp1) , p. 86· AR 
Newb} •FraM:r: C hain Reuction, pp 20-21. 
103 In the pilfk!r p,csented at the Geneva Conference ( I 9561, Je,,c Johnson 
(D1rC\:IOr of Raw Materials or 1he Umtetl States Atomic f:ncrgy Comnm~,on) 
mentions an c,pc,,d11urc of ~ome 46 million dollars for c,ploration and 
development I citpl-.,,auon method~. L Tavcmi.:r: "A Historical Review:. 
JSAIMM, 57 , Nov 1956. p. 1:!6; J Levin : The Stol") of Mlnte!,, l 934-
191U. p. 89. 
104 According to fack Levin, Acting D111:c1or of 1he Government Mctallurg1l·al 
Lahoratorv ( frnm 1958 to 196 I l, it is probably tonuna1c that geolog1m were 
tnchnc-11 I•> ..:o!lcct spe:1mcn~ rather than rcprc~entativc sample\, hl.-cau,c what 
was collt•l'ted inJic,11,J favournhk uranium conccntr,uions. much higher 1han 




II I mtcrc ung 10 n tc that General mut ", mformcd of the 
1mc~11gat1l>n 01 po 1hlc dcpo II ol puchblcndc m outh fnca t the 
.1mc 11mc that We ton BlJUI rel \\a cumnu stoned 10 , 1 11 the count!') 
m fa) 1944 B urrct paid 11 111ti nnc1l , 1 It 10 the \ 'u \ tcrsnmd on 
behalf of tllf• llnw,h- mer, n tonuc l!ncrru Orgamz uon h, 
rnmpan. "11· n a I tc1nt gcolo I t, Fnu,k West, he pent r, ur months 
m th mo11 lllH' 11 ,,umg nd mplu, opcnit1111 pruper11c on II • 
R nd OH:r 100 m•II produ I nd ore pec,mcn re 1d to hc1\C been 
ollc led for p clim•ruu) rad1ometn a) nd th1 e ammauon wa 
upplcmented h) chcn acnl n I) sc nd mmcralog1c I 1uda III the 
mted t tc . th I 11'.r c med out b) Dr D'Arc) Gcor e. consullm 
mmcr log, t to the Am- "I an tonuc l:.nerg) Programme '' \ 
In 1 y 1945 prclnr, rcpon on th urnmm•~ m amal, m harrel• 
rc,1due w !>Ubmmcd , • Pmfe r Gcor c W 1; 11n, .,1 mhcrst 
ollegc, huM:11 , then n mg 
ommattce ppomtd b) the men an 
Pro •mmmc Thi prompted llam to m kc ht fi t rndiometnc 
ex minauon of Rand ore pcc,men In has ix e ion ea, I) 1941 
Prolcs or Dam h d made n e tcns1,c tour of the Rand old 1eld 
durrn wh1 h h h d collec1cd hand pa l.:cd JX,"l:imen of •colo •a I 
mlere t One of the • c me from K1mhcrley rt.-ef n th I· t 
I), gg fontcm mm On his return 10 the U1111cd St te ':I· kept chcsc 
pc 11ncn m hi1o labon11of) t Amher 1 College ftcr re din 
8 urrct' repo,1 he then ex mined ha mplc for rad1 1 II\ u nd 
confinn :d the presence of radi I ci\c minerals m \\hat he mu t tu c 
IO 
~ n kno"n ti) the au1hon11c concerned, 1h 
mtcrc I IO Che Wt1\\AICruand II \\IS, II " 
\\ II\\ tcrsrand <ire should be 1m c II ntcd tn1en 1vcl\ 
~•ot or ltnll'k, 1934-10 4 p 9 
1 Lean "The Uranium tndu tr) of South fn a·, J IMS 4, pnl 
19 4, p )4b, l. Ta,cmer "A Ill ton I Rc,1C\\ ", ,J \I Ii\~, 7, 




regarded pprcc1ablc nd ,er) ~,gn, 1 nt 1111 Uni'-, h!anng 1n mmd 
rhc \Cr) la c rnnru •c of ore Ire red un 1h R nd '" 
II t11u ppc rs 1ha1 lhe firsl chem, I d 1cn11ln:u1on f lhc ummum 
content III Rand old on: were made on mple collec1cd b) 8 urrc1 
I: ,~. ho\\evcr, 1101 kno\\n \\h I figure ,,ere h 
\\ere reg rdcd s uffii.:1entl 1mpon m 10 JU 11f) 
lhc ourh Inc.in Gmcmrncn1 re rdm lhc po 
nd r O\C') of urnmum 
med 11!1 Thc re UII!> 
n ur cm pp h 10 
1b1h11 ~ of c 1m 11011 
Gen I mu1 • on ha,; return fnu London 111 1944, 1111111 d1 1 I) had n 
c 11m te m d of lhc uramum potenttal m outh fnc rlic reJ 1ha1 
,,ere pcc1fo:all) men11oncd \\ere lh Gordom <l:~n 1 111 lh 'onh 
We em C pc Pro mcc, nd lhe "'" kopmund d1 in t III ulh \\c 
J\f nc. mu1 hrou tu 1h e pion 1mn of urnmum m Souah fn a nd 
ourh We I Afn under c nlrol hy W r 1ea urc 'o 70 of 194 
Und r 1J11 re ul 11 n 1n)onc ,,ho d1 O\ercd uranium \\011ld ha,c 10 
OOllf) 1he u1h ru1c , nd no unau1homec1 person \\ould be llo\\cd 10 
rch, pro pcc1 or mm tor urn mum 1 h c pon of ore ts 
prohthllcd nd no uh t lllCC \\OUI I be !lowed lo be e tra led from 
uranium re 1 
G nc I mu1 h d l ken keen 1ntere t m ur mum 111 ion· I 
c1dcnt had hmu ht furn mio com ,. nd ftcr lllne 11110 f.-1end h,p. 
,, uh th Dan, h nu I r ph) , 1 t, '1cl Bohr Smu1 's •untl , mg 
uu re 1• an lhc rch for uranmm m ou1h fn a, h d cp 
unohcmcm III r111h1 I) de I ton 111 
Br111 h pl nn1ng of the gr nd trnre 
oulh Alnc.t, m lhe 
of lh ond "Orld W r. must 
106 
1 Lean "The Uranium llll'.tus11') or Soo1h fn~a· J • IMS, • pol 
19~4, p Tiwcrner • llmon al Rc\l~ •• JS l!\l!\I, 7, 
o,cmbcr 126 
I07 I Ta\cm r "A H1 r n al Rc\tC\\ •. JSAIM!lt , 7, mcmhcr 19 6, p 126 
(C r, Pr lama11 n o ,.12 of I (\\ar tc ~ur 'o 70 or J~ ) 1 ned 
b) WJ de \\er and F .Stallard, mut Coll 110n Al, f·tlr 171, ro 4, AR 




he 1akcn 11110 count m rh h1slol') of uranium an ourh fr, 
hhou h h h d no d\ nee kno\\ ledge of th~ de 1 1011 10 drop the 
101111 bomh. h endorsed that d 1 I0n ficr th c\Cnl I N 
n 11npor1am peel to on 1dcr m 1h1 re pcc1 \\ kn wl ·d •c 
of lhc hanging rel lion hap het\\CCn the natcd I te "'' Dru m on 
the one hand , nd the mtel Umon on the other. Th Yalta 
I eclanmon (I ehru I) 1945) on Pol nd I d pro\ 1dcd that the th n 
Prm I mnal GO\cmmem \\ould he re-or anized on hruad r 
d ·m, ni11 b 8) 1h1 th We t m nt a p rl1amcn I) regime ha ed 
on free elect, n Tiic ·m 1c1 \\Cre determined 10 h1c\e a po 11mn of 
dommance m I· tern nd Ccnrn1I Europe Ahhou •h the Wc:51 \\D 
prep.ired 10 cc the rc-c I hh hmcnt of Ru ,an prc-1914 boundane m 
1-un pc, II \\ f1 r le re dy lo kn \\ led e the 8 I n 0\ ICt 
phcrc of mllucncc, nor did 11 " nr Pol nd puppet of Ru 1 1u h 
le S \\a II \\ 1lhng IO tolcrn1e 11 indefinite Red Aml) CU~IIOn Ill 
nn O) . 111c cold " r be an over Pol ind nd the H lk n he use of 
the r pid 1mrodu lion of m•1ct•t) pc reg1m there c-.c, before rhc end 
of rh \\ 1,110 
1h Churchill nd Roose\ cit had kept • ecrct the t t progrc m d m 
the rronrc of nu le r ien1.:c. At the Yahn onfcren~t.· 4 Frbru I) 
1<>4') th ") h d 1111 been uncenam of the out omc of th nu lcar 
c • •nmcnts 
f'l~S\ Pre idem frumnn told I lin of new ~re1 ~ pon m 
, n•..:ra n h,m s. 1ncc 11 \\ still un en m "her her Jap,tn could he 
t rhe 13erlm Confcn.:n c held at Potsd. '" ., ugusr 
Hn \\ l' lbnc-,,c muh, \ I. 2. Th lltld\ o l .-ul't'r, pp 4 4 39, 
,cl •,.u, "The Urnmum lndustl) of South friQ", ,lt'\t'\lS, 4, pril 
19 i4, ," 1b Donald ll le, II lhc lime In 1hc Sou1h Afn an D1plorna11 
,'\ Ice 111 L.,'ldon (l11cr uth Afri a' replnffltlll\C: on 1hc n Md of 
Go ,cmors of lite IAI ) rrangcd lhc fim mccun bct\\ttn Gt'ncrnl 111u1 
and Dr 1cl Sohr lntcf\lC\\ ~uh l>R le, 23 Ill 19 9 
110 FR Dulle lbc nitrd S1ate5 In«- I 65, pp 4 9, 111 ffannunn. I h 
H.t l.llion~ r itl imL\, p 4S4 
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hciuen \\ ithout So\let help, the Western pu\.\crs cont.:cdcd to Stalin 
a,hll:l"lge whi h lhc) \.\OU!d mhern1 c hardl) ha,c onccdcd 11 1 
Stalin gine hi v.orJ ,,t thl' I cheran :ind Yalta Co11fcrcnces lhat the 
So\lct IJ111un "oulJ ,llrncl,,; Japan as ,Pon as the Germ.in .inny \\as 
defeated. 111 The Potsdam grccments bet\.\ecn the USA. Orita111 and 
the 'i1\'1ct Union appeared to rcaltinn the unit) 111 purpo c at Tchcran 
and Yalta , but there v.crc alre, th 1n1ima11orh that Soviet pohc) was 
, mging toward the har h assertion ot wholly Soviet interests and the 
broad extension 01 a communi t ~pherc of intcrc 1. 111 
13rnish Pnme Mini 1er, Clement R1chanJ Alllcc (1883-1967), \\rote to 
Smut 3 I August 19-'5. lie ~a,d rhat a. It rt..'sull (11 the atomic homh 
1110 t problem. of forc1.!ln µolrcy nnd d.:fcncc \.\ouh.l h.i,e to be 
corhidcrcd from n nev. ,111glc. Man) principle that up lo that umc had 
hl.~n ccptcd " axiom lie \\oukl po 1hl) ha,c 111 be amended or 
Jiscun.lcc.l. Aulce ,uggc,tcd to ' rnu1s rha1 m I rdcr to n1111nt11in 
und ·r tand111g and tru t hct\\1.-cn the grcm 1><1\\cn; a world organizn11on 
,hould lie es111hlishcd. Worl4J nfcl) \\Oulu lie in collcc11,c o;ccurity 
He "a~ aware that during 1hc Berlin Confcrcn e there \\Ch.' 1gns th:11 
the w,1rtinu:. lliancc \\II~ lallin~ apart . 114 
Considering that Srnu1, pla.>c<l a promrn~nt role in mtl.'ma11onal politks 
SI the time, he mu I h,1\C h.1d o,1radCrJhlc in 1gh1 into the \ ital 
nccc\\11) of uranium 101 those natiu:is who wished 10 prcscne the 
pcacl' utter the \\ar. N<., ma11er 1,o\.\ feartul the pro pcct 01 atomic 
\\a1 latl.' mu,t ha\e liecn, it wa · a factor that \\o:.tl<l ha\c tl, he dc,11! 
111 1'av1J lh1•mson I UJ'Ufll' .Siner :'li11polron , flP SOO 801 . A, Po1,Ja111 lht' 
Alhcd leaders "ere Pre I lent Truman. Bru1 h Pnmc l am 1cr Clement Aulcc (l..ihour Part) 1 nn<l Stalin, 
11.'? WS Churchill· f hr &'C'ond Wntld W11r, Jl. 941 
11 l f•R Dulks: 1 hr l/nlh'd Stulti. • lnl'e IH65, pp 48!i-489 
IM J \IUl dcr Pocl (ell . >. Scleccious rn11n Cht Srnuh Pitp n,, \11I. VII, p m. 
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w11h III luiurc intcina11onal rcla1ions. rt1crcforc, 11 ts understandahle 
that rnut \\OUld have gh:cn much upport for rhc po,H\M 
invc tiga1ion into ou1h African g, Id ore tor th purpo c l f extracting 
uraruurn. 
In 1945 General Smut approa hed c~ McLean. then Pres1dcm ot 1he 
Transvaal Chamber of Mines. to di c..u a rnattcr "hich he de cnbcd a, 
hetng "ot \'ital 1111punancc to the countr) "11 ' A1 that in1cn tew 111 
l'rt'loria McLean learned that 1hcrc wa~ a <.Jc pcnuc need on 1hc part ol 
1he United S1a1es and Hntaan to oh1ain ur, mum, and 1ha1 the Prime 
1tni !er wi~hed to know how the magnitude of the Wi1" tcnrand 
depo tis could he as ctt1tmcd. Mel.can pledged the full co-opcrat1u11 
and a~ i tan c of the Chamber 01 1mes. After that he reported the 
matter 111 hi collea 1ucs on the Gold Producers ' Com111i11ce and e,cnr 
began 10 move rapid!) .1111 
111 collahonuit111 "ith 1he l'rartSVadl Chamber of Mine 1t \\a ctcc1dc..-d 
that research on the extra 1ion of ur.uuurn \\ould he camcd 0111 h) the 
Mincrab Research Lahornrory. under the 1.hrec1ion of Profc or I 
ra,crner. 111c name of the Laboratory, hO\lCH!r. wtiuli.l ch.111gc 1t1 
"Gmcmmer11 Mctallurgkal I ah<1r,11ory" (G 1L) to ghc grea1c1 
rcrngni1ion 1ti the fact thm 1he Gmcrnnicn1 w,1, l1na11c1ng the.· 
lnhorn111ry. and 1ha1 rhc lahorJtory was ori 1 mally e 1chl1shcd to g1,e 
,pcc1,1I cn11sicJcra1ion to tht: iravc 1ig111inns ,uhm111cd h) 1hr G11vcrnmc111 
Mine l>epa11111c111 ,\ccording lo J 1..c,·in, the name Jic.J nm drd\\ 
.. 11cmil1tt lo the e-.r.c111i,1I lunc11on of the organi7itlion which ".,~ to 
promme 1he cxpluitation ut mincrah 117 fl \\a~ 1h~ GMl.'s 
115 CS McLean "lhc 1/ran,um lnJu,tl) 01 South t\ln a•. ,I \1'1S, 54, April 
19"4. fl ~4(! 111c Chamber or Mme dc:ih "llh all questions, d1rectl} and 
mdm: II) con~nun the mJnc : lahour, un, non, Ja"'S dealing "11h nuncs, ct,· 
116 lbc Gold ProJu er Commut[c of the Chamber or Mine tcd 11, the sclhn 
en,> . < S Md l"Jm: • rhe llra111um lnJu,tl) of South Inc.a•, J(. i\lMS, 
"'4, Jllll IYS I, p 340, CS Md.can' reply 10 ()r JA Kou,, • Atom,~ 
Encrg:, Rc~arth 111d T>c\Clopmcnr Pr,,grammc of .South A Inca•, ., \ 
'\lr,h.ink · n.:int·tr, YI> miller 19511, p, I lb 
. . . 
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resp >11 1h1h1y to unller akc an cxcenshc research progranurn: ot South 
Inca' uranium • ·, 11 e follm~ mg year . 
Many cmplO)CC 
GM!. 10 as .. i-.1 with 11i pro~r.1111rne. h \\ 1s nnpnrtant lhal 1hc gold 
n11mng mdu 1ry had, in lh Chamher of 1mes, an c tabli hed 
ors,miza1ion \\h1ch could quickly, cth:ct1vcly and cfticic111ly adapt i1.;elf 
10 uranium imc tiga11on . While the different !ming Group \\ere 
111d1v11Ju,tlly quite capahle of developing their own plants, 1h1~ O• 
opcra11vc effort, through the Chamber of Mme . a i led greatl) 10 
c1ccclcrah.' ma11cr . lcLean tressed the fact tha1 the c i tcncc of n 
y tern of Joint con ultation and o-opera1ion through lhe Chl1111hcr of 
Miuc • \\hich 1hc man) un11s of the gold mmin • indu tr, -
ndmm1strnlt\c, produ1:1i\c und exploralor) - h,td for a Ion• 11mc 
cnjo) ed. was 111valuahlc in d a ling "llh lht import nee and uri~enc) of 
the uranium inve 11ga1ion h proved once mDrc, a on so many 
occa ion during the hmory ol 1hc g11ld mining mdu 1,y. the 
importance of lhc Ch, miler of Mine'), not onlj to rhc 111duM1), hu1 11, 
the countr, ~ 11 wholc.1111 
gold n11111ng industry \\ere sccnndc:d 10 rhc 
I I~ S Mcl.t'an • fhe Uranium ln<lust,y ot South Afr,ca•. ,I( M:\1S, 54, ,\pril JIJ~-4. p 47. 
s 
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Pmi s.or I T11\emc-r, D1rcaor of the 1meral Research Labnrnto') and Go\c-mment 
1ctal111rs1QJ I bornto') ( 19 J0-19 ) 
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CHAPTER THREE 
THEE TABLISHI\,IE T O.F THE SO TH 
AFRICAN URANll 1 I INDUSTRY, 1945-1956 
Bet11een /94S and l9S6 the basts of the ,\Quth Africa,, tm1111w,, 
mdust,, \iaf lmd 1'nlt'ards tht er:d of l94S samples of selecud 
uramum-bearm • •old ore., from specijir "'itwarersra,u/ tmnes 
,,ere wbmtrrrd for e.um11nntwn w the Gmt'rnmem Mttal/ur •trnl 
Lobo1.11an aJ 11t:I/ as to lab. 1t11<me.1 /11 thl' U,med Stare. , th 
Umttd A'111gdom and Canada nie combined effort of thefe 
1,,./Joratories ro find thr most rco1101111c11/ method of e>.rrac11011 of 
uramum from the gold ore. ,w of re, : m/ur for !he 
tulm
1
1amen1 of dtemur,, and meta/hug re/ormg ,o 1111 iror 
energl rt:.r 1rrh Both General mws a 11. !w-, ,i,r ,\'auo,wl 
/'(Im •·ealtud the 11r r110 to mrmduce leg. •laflu,1 tu romro/ 
uram,1111 and nurlear ener&,\ de,ilopment Ii II\.:~ l'J!e1,:wl thar 
South Afnron sne,uijic r«•search should he co-md111uted a,uJ 
reJeard, /af'1l11ies be 11,smure<J 1,11ere South Afnra11 11urlt"Or 
plnstr,srs and srtt'llll rs rould he framed '11e reJu/t i,,n the 
/01111dmg uf tht• 'o1101w/ Ph steal l.11boraron• and ,he 
ro,urrurr,o,, of the Prnona C\ clorro11 
<"omh1nrd lnH tlitution~ In lh lhtnenlun or I runlum 
\Vhcn rhe Government 1e1alluf'!l1cal l.ahorarory wi1~ c:~tabh hru rhc 
name of the controlling commmec "a changed from Ad\'1 OT) 
Comm111cc 111 Management Cornmi11ec. l'h • fanagcmcm ommittcc 
did mu h more than • d, i e" the lini tcr of f111cs on th runnm • ot 
the l..abo1,11ory. Th change ot ruun 111 the Comrniuee "a 
nccornpanic<l hy .t chan e of compo ilion: the Unhersi1y ol the 
Wu", krl-rand' rcpr crna1i11n ,,a in rcascu h) IW{l rnemhcr and 
their alternate • and rhc Director appo1111..:d \ a prorc~,;or Lcon:m.l 
Taverner, al o II mcmhcr of the lJnher ity talf. IJcac.ls of 11tc 
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1mernl Uc,clopmem ec1ion and the Go,ernmcn Chen11 ·al 
Labor tory \\Cre excluded, \\herea member of the Mm Dcparnnem 
nd Geological .Sur\'cy " re m luded. 
1 he first mcctmg of lhe fanagemcm Comm111ec look place in July 
1944 Although 1hc 1anagement ommmee w,1 nominall) 
re ponsihle for all work done a1 the Lahorn1ory, 11 had no control over 
the uranium project tx--cau c the effective control of 1hat ,, ,uk l,1y "ith 
other bodies. fnuiallj it wa the State it elf tha1 a umed re ponsihthl) 
for Ilic proJccl 1 
The overall effec1 of the Second World War ( 1939 194 ) on 1he 
Mtneral Research I bora1ory wa largcl) predictable. Acthi1ie m the 
I bora1ory \\ere m re mgly d11cc1ed towanJ helpm the coumry 10 
find «:uh titutc for ma1erial nd mineral 1hat were iu !ion uppl) or 
urta\ ilablc.2 By 1945 mmeral re carch wa well c tablt hcJ m 1he 
1Jn1on of ou1h Africa. 
In Spring I 1J4S Profe so, GW Bain nd Dr "I· Dav,d~on, then htcf 
Gcolo ,, t of the A1om1c Encrg} Dms,on of 1hc Gcolo , al Sunc) of 
Grear Bntain, \J lied the Union. J>urrng 1h1 Government- ponsorcd 
\' II rrnngcmems were made 1hrough Dr I.T , el of •h 'outh Afm.:an 
Gcolog, al Sunc). for underground examination of C\Cral mine . 
Th, " done u ing a ponahlc 1ype of Gci •er-Muller counter ,,Upj>licd 
Imm rhc tJn11elJ 1a1es. It ha lwa> been urned 1la .. : ::,; w the 
fir-s1 oc 11 1orz on "h1ch a Gcrgcr 1>unter w,1\ crnplo) ed underground tn 
• ouch Afri a, but -.omc doubt arise s to whether We ton Bourrc1 (m 
1944) u cd a 1milar l)pe of imtrumc111 for hi earlier surveys. 1 
In oru r 10 assc the p tcn11,1litic..•~ ot lhe R m.l mine , Protc:s or 11:tin 
re4uc tcJ th,11 lhc cullc; lh,n of ore amples he made by the Geologic 
(\fl } J l..c\ln lltr ~lot) of \linlr l., pp. 80 84 
2 lhld., p 62 
I 111\CffiCr • n IIISIOrt I RC\IC\\ • • • .,,,\(\l\f, 7, 0\, 19 6, pp 125 127 
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Suncy. fhc~c ore samples would he 1he mi1i.1l ~lcp in., prngrammc of 
chen111:al mc1allurgical investiga1ion. A pmgran1me was undcnuJ..:en 
join1ly hy the Massachuscu, lnsti1u1c of l'echnnlogy l.uhorat(lry (Ml'I') 
in the Uniua, .}tates of America. the Cht!mical Rcscan.:h Lahormory a1 
Teddington. Great Britain. che Bureau of Mine., Lthoratory. Otrawa 
;ind <he Government Me1allurgical Lahora1ory in the Union with 1hc 
ullimare aim of pwducing a urunium conce111ra1c surt1cien1ly pure a, 10 
he acceptable lo future uranium refinery plants in South Alrica. ~ It 
)hoult! he no1ed in conncc1ion with the roies of the Geological Survey, 
and panicularly that ol 1hc GMJ.. that 1hc over.ill uranium projec1 \\a, 
conducted a1 the instigation and with 1he active co-operntion of the 
Combined Development AgcnC} . They would promote and encourage 
the dcvclupmcnrs of lhc South Atncan ur.inium industry With linanc,al 
and lcchnkal ns,istann:. ~ 
A cnllec11on of a '-eric of 400 kg samples \\ere made from each of 1hc 
following mines. Blyrnoruit7ich1. Vngelstrui!,bult, We tern ReL'IS and 
f•a I Daggafomcin. The ,amples from each mine Wt.!re spJ11 into three 
ro11iom: one rortion of cac.:h wa-. ,cm to the ah<.l\ c labor 111011cs 
involved 1n rhe research programme. After a ,hon interval a funJ1cr 
rcqu1.:s1 wa~ received for 5 000 kg samples from the four mine, . The 
ores h.uJ lo ha\c a ,pccified mmi111u111 content. The-.c s:unplt:, were all 
ohta1nell hy ,elective mining. in other words they hall ,cry high value, 
tor hoth gold and uranium. Professor Taverner stresses the tact that 
thc,c ,ample,; \\ere of p3rticularly high t :Jc. Jk believed that 
4 The e.,pcnmemal II ork III thl' US,\ was clt1111: ai the \\'~tt·lto~n Ar,cn,tl, 
where sccu11ty prl'C.:m11on, rnuld rl."mltly he m.1in1amt'd , under the guidance 
of Pmte,sor AM Gaudm ol the ,\1a.ssachu~c:tt~ lnstnutl' 111 ll'chnology 1Mlf) 
f"h1.• re~ins on the: \\oork came 1hr11ugh Gau1.hn and the Mil' nnd thl." w1,,~ 
de~cnbcd 1s thl'reforc generally. but im.:orreltlj attrihuted to MIT it~clf. It 
\\ a, the Manha11a11 Engllll'Cr D1s,rkt that orrgmally requested Gaudin 11, 
org,mi,.: an 1mes11ga11on lor thc 1101.:uion re.:11\C1) 111 w:"'nium low gr.idc 
ore, . Gaudm hc:gan work on Sou1h Alncan ore~ in M,m;h l•J 't, J lc\lll ' 
lhc· Mon of Minic:!. , 1934-1984, p. 116, RE Roh1mon ill"J W, \ 'ellhuis: 
"The Ion E.,chang, Procc" :is applied 10 Urnmum F"r.:icti'JII ", l ra111um m 
Sou1h Afrcc.,, 1940,19~6. vol , I. p U~. 
1MI.A) J l.C\lll n,l Stor) uf Minlrk, 19.J,'-1984, Jl IJI : 1S1\Bl J l.C\111 ' 
"("iin~l'llttc111011 ksl\ on thc Ciold•llran1um Ores ol 1h1• W11w,1tl·1,r,1ml tor thl· 






becau c of thi,; the Un11cc.J Stntc authorn1e.;; at that time may have 
rcgan.JccJ lhe RanJ Jcpo it a~ of much higher grnc.Jc 1ha1 1hc) actually 
\\ere. The ores ma) not ha,c auractcd 1hc criou amJ urgcm interest 
thC) did, 1f lhc correc1 value of lhc ore. a nunec.J . had been fully 
realised. It was c.Jill1cuh to assc s accurately 1hc uraruum 1.:11111ent of 
very low grade ore at t 1c on r of the mve tig:11ion. Underground 
dc1errniruuions hy radiomc1ric me1hoo coulc.J have h~cn incori-e1.:1 owm • 
10 contam111a1ion of topc • with uranium-rich c.Ju I from prcvmus 
bla ring opcrn11on . Ra<liomc1ri1.: Jetcnninat1on th,11 \H:1c made 
underground were pprcciahly higher rhan the dupli re detcnnmat1on 
made 011 the amc , mplc aflcr 11 \\as hrought to the ,urlacc. I he 
Geiger counters a\·ailahle r that pc1 iod were rcla1ivcl) in en i11,c 
m trument a~ comriarcd \\ilh tho availahlc in la1cr )car " 
In hi report 10 rhe Dcpartmcnr of Sc1cnufic nd lndu 1rial Re carch 111 
London. in October 1945, on his v1s11 to South Inca. Dr Da\'illson 
,11d . "Pre m evidence appear ru mdicare thar the Rand ma) be one 
of rhe large t low-grade uranium field in the \\OTld "7 It wa 10 the 
ad, antagc of ourh Africa thar 1h1s conclu ion "a made, considcrm 
Pmfe or favcmer' doubt of accurate in11ial calculation . In !945-
1946 un1111um wa a • arcc commodity ,md lma. -grallc deposit \\OUld 
have auracted aucntion 11 suitable method could he found toe Ira t rhc 
mcral. Ir was of particul.1r importance to rhc countr) rhat the 
lahor:11oric. ol the USA. Britain and Canada \I.ere mvohcd. ·nus 
l.:Olllhm J international rc-,carch would he the lim lull- calc nw.:lcar 
energy re ·arch programme 111 outh Africa. 
6 I. TaH•mer· "An llmoncal Rc\1C\\ ,.,", JSr\ll\f\l , ::.1. Nov. 19:\6, pp 127 
129. 'rofcs~or AM Gaudin wa\ one or 1hc \\Otld ' ~ rno r prominent per on 
m the dcH·loprnci11 of mmeral,proce sing i.ct~cc lie m.1y be regarded a 
contender for the- lule of lhc forcmo I nuncral proccs mg c1en11 1 Ciaudm's 
lahorarory :11 the Wa1crt11Y. n ,\ r cnal \\'a5 11lfcd b) promincm mcrnllur bis 
and ch.:m1 1 Gal!dm mack scH·ral \ISII!. 10 South Africa J Le\ m. I hl· 
S lOf) of \tint I.., 14'3-'•1984, pp. 86-97, 
7 CS \1cLcan· "The Un1111um lndu 11) of S urh Africa•, Jl\l\lS, 54, prtl 1954, p. 346 
l 
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1 he mo t cconom11,;al method for the ex1rac1ion of urnnium had 10 b~ 
lound und an e ch,mge 01 knowledge look pl.i e bc1ween lhc 
lahonuorie concerned Thi combined effort \\as 01 particular 
ignill ance 10 1hc Sou1h African uranium industry. and al o tor th<.· 
dvancemenr tif chemi I y and mc1allurgy rclaung 111 nuclear cneig) 
r earch. h runulatcd imcrc I in lhe rnc1al a11J cncoura •cd 1hosc 
mvol\cd ro 1ry and c~iahli,h rhe mo~, e\:onomic tnd uccc lui mc1ho<l 
t, cx1rn I the 111e1a!. 1 his re ·.irch \\1lUld he a hasi!'i tor tun he, 
programme in nuclear d1cmi tr) . When con cmra1i11n 1c Is v.ere 
commenced an I>ecemher 1945, the prohlem v. a, 10 reco, er ,111 
unknov. n mineral in an mvis1hle fonn and in e 1n:111ely small 
rrorortion It appe,1rcJ evident rhar t101u11on •vould Ile the mu 1 111.:cly 
method ot con cnLrnrion, aud m rhe mirial le ts this w1ts applied in :in 
anal) 11cal manner. 10 fra 1ionatc lhc ore and dc1cm1ine the a ociatiun 
of the uranium w11h the other component~ ot the 11rc. rhc first ~e11e 
'- 'e llouuion te t wal> carried out on the h1gh-g1ade material from 
Rly\omu11L1 hr "hich had the h1 •he I uranium content 11f 1he tour 
mples uhmiued for lhc 111111al le t-\\ork . Th· re ult \\Ill h 111dica1cd 
a IOlal recovery 01 60 pcrccnr. of lhe uranium III combined con emra1c 
nt 12 S pcrcc111-v.c1gh1, were con lllcrcJ pron11!'ing and \\ere according 
IO J Levin "unc.xpecredN. 
In f-ehruary 1946, the Prime Mm1 1cr. General Smu1 . appoimt.'d 
Urnnium Reo;carch Comnu11c:r. This Com111111ce 1001,.: nvcr ll•c 
re ponsibilil) ol 1he uranium pnije.:-t on bch,1lf of 1hc State. On 11 \ re 
reprc entcd th1.: Gold Mming lndu try, the Dcpa11111cnr ot Mine , I! 
Department of Exremal At lairs nJ 1hc Geolog1cal Survc) . 1 h.; 
Commmee \\as under the chaim1an!lhip of Dr BFJ Schonland. Dr 
Sd1onland played un i111~inanr n,lc in ad, 1stng the Prune Mins: .. , on 
ma1tcr, relating 10 un1111um. The Conun111ec had 111 l 1 ordmall' ,1c1io11 
het\\ccn the ,anous ime 11ga110:1 concerning uranium 1ha1 \\1.:rc in 
prngrc.,li, a11tl pwgramrne, 1111 the tu1ure. It dealt "ilh rnformatilin 
(SABI J l.c\ln "Con cmra11 n Tc ts on the GoJJ. tJr 1um r>re , f rhe 
W111~n1ersrand for 1he l<c:H1\cl) nt uranium•, l ruoium {n "iouth \ fri 1
1 1946-1956, ,or I, pp 345-341J 
60 
Stellenbosch University https://scholar.sun.ac.za
\\hc1hcr t·lass1llcd or of general 1111crcs1 In 1h1s respect lhi..• C, mn1111c • 
\\ ib 111 close a 1atllU1 "uh the 'tillc Department on cmcd "uh 
ur,mium c Ir ctmn c1r arch m the U uld Brua111 1 h1 ,., of 
1 •mf1c,ar1ec 111 es1una1111g rh extent of the co opcr,t1mn bet\\ccn omh 
Afn a and the fon:1 •n (lO\H:r In order 10 c:i.ccu1c II man rn,k th 
llra111um Re~n:h Commmce \\a s1stcd b) , nou uh commm. • v 
t 1hc fin,t mcc1111 • of rh llranmm Re c,11d1 Comm111ce on ' fan:h 
l94b, the r..: uh of rhc pn•lunmar, re t ,,urk \\ere re >ncd 
n:,o\Cl) ol O\er O percent 01 the tot,11 ur nmm contcm present m 
11 h Bl), oon11u1~h1 mpk "as reponcd 111 c rhon nd ulpludc 
rnn cntmlc of pproxun rel} lour pcrccnl of the un •111. I ,,~1shr It 
\\ a ,II 1h1 mecrm 1ha1 the I C\:hfll al uh 0111m111cc ol the GM I ".i-. 
.1pp:1111rcd under ha1rman.,l11p of Profcs or 1, \Crncr. JJircctor of th 
I horat1JJ') 111 
i..l ,1rdmg tu ·1 K Prcnt11..c, the de, clopmcm ol a met 1llu1 •u; 11 , ruccs~ 
fur the produ 11011 of ur.uuuin " s arncd our h the Tc1..hn11.:◄1I uh 
ommmcc of the GMJ In 19.i6 the rc\;hmc:al Suh Cumm111ec 
compn t.'d the Gmcrnmcnr 1mrng l·ng11 t.-cr. th ltld 111111111 • mdu II) 
\\ht h \\ !. rcprc "n&cd 11) C Id an of th· Gnld Pmdut.l'-
0111111111er:. h) 1:1; cruor con(jul1 • mctallur"l'II (flt i.h1d, I K 
J>rcm, c \\ci'i one). nd h) R Cnuh (u mt.-ch, ru I en •1nccr) 11 In rn, .. 
\\ a} d ,, c t.i1lm • of the ellnrb ol I du Mr) "llh 1h Sl' uf lite t 1k 
mg111tU1t1ons t'lh>l\1.-d 1:1 th· ur mum pmJ:cl \\ll'i h11.:,1.·d 
Q (Ml.A) I • n th ton .ii R • JS l~l'\1 ~7 1\ IQ fl 
p 1 .. 9, C "Tiic l r.utlu If) of South frtc.1 ,J,•l\ t:\l!'o., 
S4 pnl I 46, J l,e\lO I of llntd, , 1934,1 4, pp 90 
91. 11c1 ha t • \ol M, 6 IO Sc:ptc.nhcr JQ.; ~ul 7' 726 
10 l>r OAI J, ~ in, 11'\ Prm11cc nd , \\ 11ncrmctl r were ppo1111cd III c"c 
, ., lhl~ f'ommlttcc, "h1 h hcld II hr.I me 11ll In llrll 19-ih, II ) I 
T \Cfl,Cr "An 111 ton I Re\,~ J S 1\1!\I, 7 m 19 b p ll'I 
11 (S 8) n.: Pn:m1ce "01 ti! ion• m JJP Dolan "C'o l'CTilll\C ,1 tn ... 11nn 




h seems rhc11 !ht• " I cd1n1i:al" .Suh,com111i11ec a:-ad rill· ",\lct.1llurg1cal " 
Suh commiucc a Jcscr1hcd h) I. Ta,crner compn cJ th· s~111c 
pcop:c 1: I.J1tcr tin 1946 and IY47) men with le hmcal cxpcrt1,;c \\ere 
c onded from prcclominaml.} the gold 1111mng mdust') Atri an 
hxplos1\e and Chcn11cal lndu rncs <Al•Cl) \\as lo a~s1s1 m a\hancing 
the complicated urn111um prOJCCI and 10 increase the rntc 111 '"hidi 11 \\as 
necc sary 10 gel through much experimental 1,1,ork." 
A) Ap11l 1946, a recovery of 53 percent uranium (,x1llc wa ohra1r~d 14 
J11is \\a reco,crcd horn a Hlyvooruirzich1 sample. h i therefore, 
under 11111duhk· "h) u was decided In conccnrrarc a11cnriorn un the nrc 
ample of rhi n11nc.1, 
The GML nt.1dc 1gnitictm1 progrc ~. C\CII durmg the c rl) s:agc ol 
1mcstiga1ion Cooper's paper had indic'ltcd the prcsen c or urnnmth:. 
hur there "a, douh1 \\ hethcr urnni11ik· was rhc onl) ur.in1um-hc,tnng 
mmcral and Ill) M1ficat1on 10 v. hy no one had seen urnn11111c III rhe 
rock 'I he p,1nidc stle 111 ur,11uni1e 1, u~ually rninutt.• I he l..aho, 1110') 
commcn ed a Je1a1led miner:ilog1cal ci.arninatmn, f the Bl) \ll<Jru111.ich1 
or· and hacJ 11sccnaincd that a c:on~iderahk i)01t101a ,if thl.' ura111ur11 
comcm W:t!i locked as m111utc p,t1t1clcs of uummuc m a hHlmca, h<m 
mmcral called 1hucol11c l'hucoluc ,., an ur.rnium-hc.tring \arict) of 1hc 
o i.;allcd "ca1ho11" \\hkh 1s "ell-known 10 Rand mine All 11ss11) 
14 Rr uhs ohuuncd Apnl !•J4ti 
----.---------.----------, P1m;rn1 I 1011 rc.:1» en 
, •rbon anJ •• !#hi 
'1.ilJ•luJ~ c,,n, nir.uc 
111), '"'n,,,..,11 
I II I> 11 ,mrm 
\ ,gcli . !,uh 
\\t,ll'm Rtth 
I la,crncr "i\n lltsiuta al Re:, C\\ ". ho\1\1\1, 7. ~m l'l'56, p llO 
I~ (\AU) J 1.c, Ill ·con rntr,u1on I cs1s on the Gofd•l r.m1um Orl'S ,,1 1hl' 
Wll\\lllcrsrnml tor t'1c Rn·mcr} 111 ur,1111•1m·, l r11ni11111 in south ,\frk11, 




sample, ~11 1hc l.ahunuory \\ere, 1hcrcll1rc. 1,;al med• 1 c1 1cm 
1cmpcra1urc 10 rcmo,c the h)drll\:Brhon (lhucol1tel and expose the 
uranium mincr,1ls before bnngmg them mto solution 1or anal) 1 
fhcsc imual mplcs \\Crc 1 ,t)Cd h) () 1tlhn m 1hc Mctallurg) 
l)cpanmem ol the llm,crsll) of the \\ m,,11crsmnd and. uh11n.11el). the 
re ults he prm 1dcd pru,cd 10 he the mo I a rnratc.' lti 
Urnmum e Innate were made \\ 1th n cle tro c pe• (loaned to the 
GMI h) the Bernard Pn e In lltute tor gcoph) s11.:al research) u 111g 
chcm1 I tandard prepared h) the G 11.. based on chcmll,1I a, a) 
, alue ohtamt.'d b) the method de, 1scd b) Mllhn ccurntc ph) s1cal 
detc.:munatmns ,,ere 1'cmg obtained Ill this manner In addition, a B 
(bet ) counter.• \\hich Profc 01 Dam had greed 10 unpl) 1hc 
rcquc I of Profe sur T ,erner. \\as hrought !l, the Limon h) Dr 'II 
Haughtuil (Vi c Cha1rm n of the Ur mum Research Com:11111cc. 
former!) ' ··~tor of the Geologic I Sur e)) on his return h) 111r lrom 
th ni. .s. nnd \\as m use 11 the I borator) l)r Haughton ,1lso 
obtamcd the mencan methods of chcm1c.al , nal) sis. "l11ch Prof cs or 
B III h d pre\lousl) agreed 10 pnw1dc. and handcu them mer 10 
Protc sor ta,cmcr Ille /\mcnc n methods d1flcrcd 1nm 1ho c that 
the 0~11. had de,clopcd trom 11 stud) of anal)llC,1I hteraturc. ,md the 
I honllol) con11nucd 10 use 11s m, n methods. a, hem more suu.ihle 
for South fncan ore I tcr the) ch ngcd to other methods 1 
lar 'i the \\Ork Jone II the G 11 \\8 concerned. Pmfc or 
I I)\ ern"r pla) c,I m nnponant rnlc I le "11~ called upon 10 na, cl 
c~tcnsl\ cl) I le " s convmccd that personal , ssocaa11on "nh mcn1.::u1 
16 (Ml.All ramum nc,cr u ur~ ma pure form, b111 1, 10 be •ound nm111rc 
of h) dnxarhon and p1tc.hblcnd or uranmnc. or l10th To th•~ I) flC of 
n~.enal 1hc nan "1hu .. 'Oh1c· "a 1,cn h) n Can: d1an mmeralo 1 1 m 19.'.! 
The \\Ord "1h11 ,,luc· 1 d~rhcd Imm the chrnuc.1 ,mboh of the mmn 
con-i11u m of the m1,-1urc, nam I). thnnum ( Ill), ur,101um (l I carbon (Cl 
h)drogen (II). O~) en (Ol hie •,•rru,tum·. tndu-.rri:il Nr,k" of rr, . 
4(7),Jnn 19~1.p :n. Jl.c,111 lh "tor ofMlnlek, 19.'4-19!14,p 9c; II 
"a l>r \\ R I 1cbcnbcrg I the G\11 \\hu d cnbcd the thucoluc 11f1cr th 
m111t"ralv 1cal cnmm:111011 of 1he product of the fir I IC\I\ 
17 1111, mcr" nlhston.ilRr,1,, • l!\\1\1\1 ,57, o, IV<,,p 110 J 




and Bnush c1cnusts \\a 1maluablc It Cl·naml> ccclcratcd the rnrc of 
progre 0\\ mg to M.'CrcC) 11pul,111ons. 11 "" 1 requirement mat II 
corrc pondcnce and repons hould be comc)cd throu •h d1ploma11c 
channel Normal ainn, 11 corrc pondence iook sc,cral d11 ., ur mo t, 
rhe transnu s1on of report occupied se,er I \\Ce o,,mg to th number 
of office thmugh "h1 h the document pas oo 111 
Ille Lahonitone p,1rt k111g 111 1h e,1rch 10 hrd ,1 m ... 1hud 10 c m, I the 
ur.imurn tnned oft h) punmg mu h um and cffon 11111, the flotation 
.md •n1,1t)" method ofe tra uon Th uranium 111 the ore. th.it could 
1101 he rccmcrcd 11111,all). \\as found to he pre cnt m mmutc pan1clc,. 
c11hc1 tree umnmitc or urummtc a ocintcd ,, 1th en 111 " m1ncnil 
I· pcnme111 \\ere condu tcd "uh a fall) a 1d no.it," but these pro, cd 
mu t d1 ourngmg The carbon ulph1dc not,11mn• 1 hmquc sho\\c.:d 
greater prom, c I tcr 11 \\,t lc,1mcd th,11 at rhe sa111c 11111c a 
con tdcrtblc amount of \\Ork \\a bc111g un lcriakcn at the 11 I' on th" 
lall) ctd llot 111m procedure. bur on the ha 1 ol a lm111ed 
on cmratmn. the 1m bcm, to obtain m. :i.unum rccmcf) Th ,-,c 1cs1~ 
\\ere bcmg m de m the 1h ~nu• of lime• nd usmg d1 11llcd \\atcr• for 
tlota11un Borh the e cond1110m \\ere lntc1 found to be c scn11al for 
optimum rcetn enc . 1" 
t 1h1 po1111 111 lh cour • ol the 111,c Ill! 11nn 111 'outh In .i. there 
\\ a an h ·n c of knm, led •c re •. rdm • lhc gr de rK.I qu 1nllt) of 1hc 
produ ·t required nd , 1-,o 11s moncUtf) .tlue :n The Bnll h u1hunl) 
con crncd \\Uh Atonuc.: l·ncr•) \H1, prcr red 10 d1 cu, thc.c aspc\.CIS 
"uh rcprc cmat1\cs lrom 1hc lln,on. Dr S1:honl,md nd Prufc or 
T , crncr took .,d, amagc ol th1~ opportunn) nd tr. , ellci.1 to Brit, m 111 
Jul 1946 ti 1s , 1,11 1hc.:) had 1hc pm 1lcgc ol , 1stilng hoth 
I R~\IC\\ •, ,JS \l:\l;\1 '.'i7 , m 19'.'i , 1111 
19 lhill .. 1111 I O I 'I 
.ZO (S n I \ 1d J l.c, tn • onccntrauon 1 ,~ on 1hc Gold l rruuum ore llf the 
\ 11\\illcr rand lor the Rcco,cl) ol l ran,um·, l runium in ~outh lri , 
19.$6 IQ~<,. \OI I, fl 44 
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llarncll and Spnnghcld II ,.a md1\,. .. 1cd 10 the • 1 11ors that the GMI. 
,h uld 1111 JI product ... umauun • appmx1ma1el.> 9, pcrccm un1111um 
made ( 0) nlthou 111 marcnal ot much lo\\cr gr.idc \\ould he 
c cpl ..,le At tla.11 !:I· sc quant111es v.crc not d1 cu sed, hu1 rt he .-imc 
C\ idem that ll' ; i11iu..1patcd output \\Ould he bought t a price based on 
co 
1 
,, "" . , ... 110n plu rca onahlc m rgm of rmfu t 1ha1 po111t 
rei;m , •cs of oS pcrccm h,td hccn m.1dc Imm rt h ore, usm • .1rho11 
su!ph1dc llo1a1wn 11.-chmqu In 1hc me. numc flot lion tc,;•-. had hccn 
done on ii run-of n11nc• • mple compo ed oJ I mmure ol ball 111111 
Iced• nd cru her ltmc • 'Inc rccO\cne '\ere d1 ppom1111 •I> lov. " 
comp.ired "llh the nch ore result i, 
fn I cccmbcr 1946, Gcn,·ral Smu1, m compan} \\llh G ·ncral Gm,c . 
D1~--c1or ol the fonhauan l'mJcc1, h d , 1 lied Prof,· sor G.1ud111 ut 111 
lld h d tl(.-cn mtorm d of the pmgrcs 111 de there \\1th r1'11 hulk on:• 
ampl~ lmmed1a1el.> flcr h1 rc1urn f>rolcssor Jil\crn r \\,1s 1ns11uc1 J 
to proceed to th lJ 'A tor d1 -.uss1ons \\ 1th Professor GJud111 ii 
ci:ordm lo Profc, or l ,l\cmcr. 01x:ru1111 • \\ 1th onh m:h ore. 
mc1allurg1 t h d u 1.:c1.d d 111 oh1 111m • 0 p .rce111 n: t>\CT) ol 
urumum nd 96-99 pcrcc111 R-cme') of •old m .. 0-25 p~rcl·nt \\c1 •h1 ol 
1hc ongmal ore Ille) considered ,he 1m cs11ga11on h d pro"rc St.'d w 
lhc t ge rc4urnng p1loi plam devclopmcm The pl'!ic) to • lollm\cd 
Ill re :peel of pilot Jlla111 1es1 \\ ork \\ as full) d1 ~u scd nd 1hc 
d\alll.r cs of ere am• n) pilo1 plams required 111 ou1h fm:a. \\ere 
ccp1ed h) 1hc mrcd 1, 1c aurh ru,cs. It ", c pl,11111.:d 1ha1 reps 
had alrcad) heen tnk~n to consrruct a p1loi llu1a1mn plant at 
Hlpoonurz, h1 mmc 1 he 11T \\ undert.ikmg 111,e!.ll!Jdltons on 
~ou1h fnc,m amplcs on much I rgcr cnlc th n 1hc G ,crnm 111 
tc1allurg1l: I I borntor) in ourh fr1cn A rc~i. I labornm') hnd 
been prm 1dcd and Clfl11ppcd, ClllplO) 111' lllJII) lllOIC per ,mncl lhan 
~I I T \em r • n ll1Monc.1I Rc\1l'\, • J \l!\1.\1 7, No\ 19 b, r, I 
2~ lhld., p 111 
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"ere ava1l,1hlc rn Sourh Aln a, m >re p.trticularl) in 1hc an.tl)l1cal 
CCIIOll. 
Profes or Tsivcrnc1 was conv111 cd that h1 and IJr chonl1111<l' v1 11 
proH•iJ of the grc.11c I value in has1cni11" dcH•loprncnr~. und p111vu.JcJ 
proof of the ad,,m1agc derhed from personal '-'Oma l • pantculnrl) 
where ccrcc,> rcq1•,rcmcn1s \\ere imolH·ll t\rrn11gcmcn1s \\ere made 
lor m,)rc ruprd and, "here possrhlc, ml re direct 1111c1ch:111gc ol 
mfonna11on 
Cl•1 r cla1cd ,111d 111111c •,uitahlc r,ro\l ion ,, as lll<1dc for the 1•pply ,"'f 
rcprcscnr, 11\c on· s.tmplcs l>unn • 1hc11 vi II irran •cmcnts \\Cf\' made 
tur Professor G.iud111 ltl , I\II 1hc !11111•11 Af1e1 d1scuss1011~ h,1d llll.cn 
pla c rt \\'.1, dcc,l.11 lhar Profc so, Ci udm' ,, 11 ,,ould be po rponcd 
lor a couple of momh • h) ,,11 h timt• h1 l..c1hor,t1ul) ,,11uld hJH• 
ornplctcd 1c Is on a nm-of-mmc s,unplc h,> 1he flotation procedure the) 
had :.t, uccc full) dc,cl pcd 11 
It 1,; 1gnrtican1 1har 1hc Go enunenr Mc1,11lurg1cal 1 .. horal<H) 
conccntrmed i•~ • !lc1111on on run ol-1111nc ore E,cn , 1 llm c.irly s1c1gc 
II ,, as rc.1lrsed 1ha1 11 the c 1abll hcd 80ld n11nc.: could d1rl.'CII) he 
1mohcd nnd uranium could be cx1rnc.:1ed from run ,1l-1111nl' ore, 11 
\\ould ,cn,11111} rnmimi,c os1 A ptTh.:cs lor the con c111n11ion <1J 
urnnmm c. n he coupled \\'llh the gold c 111 11011 111 one lll lhtcc \\.t) 
hrsrly. 111,u11urn cor11.c111ru11011 1,;,111 prc,:cde 1;,> anid,1111111 , Sc1.:l111JI). 
uranium 011c<·111ra1ion c,111 IOIJ(l\\ C) an1dmiun. r hrrdl), ur,tllll!,11 and 
gold ca11 he 1.:0ll\.'c111ra1cJ .>1111ult,rncously h.> ll111,111lln ,tnd c~ar.11:ll'd 
cparatcl) lrom the co11ccn11,11c The t'CUnd method \\as lllh ured h) 
lhe C'c111.1Jian inve~1ig111or:; ot the o •blcm. \11 I frn ourl'd 111c 1h11 J 
po,-.1h1IH). S,1u1h Ahu:u :1tlvoca1ed extraction fr, m C),midc re,iduc~•. 
h111 c11ns1dcrcd 1h,11 1hc 01lwr po .. ,tiiluic ,hc•ul~t be e ph1r~ 10 en urc 
~) I. h1t•mu "t\n ll1stonLal Rene\\. •. J<;Af\l\l, ,1, ~o, 19 6, pp 1.28, 130 I 2 
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1h:11 no pr111msmg ecnno1111c procc 
ur:1111um \\a, disrcg,1rdcd •~ 
lor 1hc cx1r.11.:ti1lll of gokl and 
Before Dr Schonfand and Protc,sor 1'.ivcr ncr returned to tht.' I 1111110 
the) took the opportun11y or vis11111g PaNmc; and rncrnhcr., ol hr, ,ran 
at the C,111.1di,111 Bureau nl Mine, Lahoratnr) 111 011,1\\a. lhi, 
laborato') h:1d hccn upplicJ with rich ore samples lrnm 
Vogd,trui huit :111J Wc,tcrn Reels. nd haJ earned nut fl series ot 
1101111,on IC~ts ,el) similar 111 ch.11.1dcr ,tnd result~ 10 thn,c rn.1Jc .11 the 
Gm crnmcnt l\kt.11lu1gic.1l l .. 1hora101) l"hi l,1h1)ra1ory, pos rhl) a, ., 
result nf its close , soc1,11ion \\llh the Canadi,m Gmcrnmc:11 a c1 
ura111urn proJuccr, h,H.J made a H~r) \,1 lu,1hlc <:ontrrhu11011 t11 thl· 
d ,clopmc111 of anal) 11 al chcm,c.il methods suitahk lor 1hc 
dc1cnnrnat1on of sm,111 quani111cs nl urar11u111 111 lltt• pH·scncc 111 
1111crknng impurrtrt· The applli.:at11m 01 the mcrcu') cathock* r .in 
c ccllent c ample I !us rnc1hod ",t!. ,uh cqucntl} ttcfop1cd h) rhc 
Gn, er nm :111 Mc1atturg1l al IA>ornt111) 
By rhc umc Dr ~dwnland ,ind Prolc,so, J'a, erner renu ncJ Ill the 
lln1on 11 \\ a c, idem th,11 some imcgru11m1 of 1hc golJ c,1rnc11011 
proccs~ ,rnd ur,in1um rccmcf) \\a~ a po,,1h1l1t) lht') n.p,mci.J 111 th• 
Prunl: Minister 11110 JH llofmcyr. Mini,rcr 11f Fin.1111.e, in rx•r1.l>n B) 
that lime II had become evident 1ha1 un1111um could he c 1ractcJ nnd 1/lc 
method ,elected \\mrl<l ht· dctt·r11111K·d h) lhi..• 4uant11y n.•q1111cd and 
economic l'Orhidcration . Be, nng rhi tn mmu, lhl' r111c~r.11111n 11f rhc 
golJ extraction procc~ anJ ur,inium rccmcry \\oulJ lrJ.:cl) prmc 111 hl· 
a lk'l'C<i~il). lhc Pr unc M ini,tt:r 111lnrmcd the Tran~, a,11 Ch,unber or 
l\f111c, ver) lull) its 10 lhc posit1(1n a, ii then cxr,rc<l. amJ 1h1..· • 1111 
och,111 111 1hc rninmg indu,11"), ollcrcJ Ill prn, iJi.:- I heir tullc,t 1..11 
i~ J I cvm "Conlcn1ra1111n Int~ 111) 1hc <, ,IJ l 1,111111111 ore, of 1la: 
\\'1111 nicrsrnnu 111r lht R.:-lmcr) ,11 l ran1111n•, ranium in South \fril'U, 




oiieHit•on a,.d to cccpr re ponsthiht) fur the ~ons1rul.:tron and opcratmn 
01 ptl I plant .• 1 
'I he llrnnium RcM:arch Cnmmmee .igrced 10 1hc mst llauon of a pilot 
Oota11on plant a1 Bly\ooru1111\.hl nun hs marn purpo c ,,as 10 
1ir.,v1dc s11 ttic1cnr c.arhon and ulphide con cmrntc!. 10 cn,1ble lest "orl,: 
' ''l 1h I 1e:- ta C\ of rec"V<>I) to proc"cd At the ti111c there ,,a,; also a 
fetu1lurg1 al l ... 1t10r .. 1nl) •1 , .i ilablc • t the- G,,, cnm1c111 
, t the 111 lahoratorie 
con~1derablc am um of work \\c1 done 
and GMI. on flot, tmn method~ of 
con cntration, hu1 '}\\ '"8 lo th .. rclarhel) Im, rccmcd ohtamahlc and 
the need form x1mum output. 11 ,•,a realised that the mo t c onomr al 
and p1.ict1cal fu1.t s1cp m the uranium n: mer) process would he the 
:i 1d le.i hmg• of the total ) an,de re ,due z 
Ille 1:1d lc,1 hing proces rs 1hc method cnablrnl? the 1mult, ncou 
e tra .. 11 1n ot hoth gold nd ur,1111um 
made at the Gmemmcm 1e111llur>1cal I 1horatol) 111 < 'IOhcr 1946 
I rum c rhon ulphtdc con emrau.· 2 1 hcsc tc rs we,c don at 1h1 
I he hr t lea hmg test ,,ere 
earl) st •c becau c the proce s cnalllcd 11nult311e1lUS c trac.tmn ot gold 
11d urnmum Rccmcncs of 99 perccm ol the gold nd 9 per cnt ,>f 
the urnn,um \\ere 111111all oh111ncd, but the rc.i •cnt rcquirc111cn1s md 
2 I Til\cmcr "An 111\tori ;ii Re,1c\\ , •. JS Jl\l\1 , 7, m lliCi6, pp 112. Ill 
- 6 Ibid ., p 131, J Lc\m ·con cntrauon Test on the Gold l rruuum ores ol 
the \\'11"n1cr,rand lor the Rccmcl) of mmum•. l, 11111111 in :,ifiu1h fril'M, IIH<, 19 t,, \ol I. p 7 
1.7 RI Rohm on and RG \'clrhu1 "The Ion Fxchan c Proct II applied to 
I ra111um L\1rac11on•. t n1 n1111n In 'io111h \Inca, 194t, 195t, \OI I l'I 3 ,2 
2li ( D) PA I ,en and \ IG Atmore "The I> ,clopm nr ol th Acid Le hm • 
P1occ lor the I w lion and Rcco\cl) of l ranlum fmm kand C)anrdc 
Rc~1due• •. t, nium ln South\frfru , ,oJ l , 194619t,, p 315 
6 
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ons11mp110m "ere found r, he \ er) e cc ,,vc iv I l1r rh" reason ksrs 
on llorauon procedure). v.crc i;onrrnued 
I he l'rnnc ~lrni 1er im 11cll Prorc or Gaudin, togc:thcr with Prate or 
Ham nnd Dr D.t, rt.Ison 10 v1sr~ lhc lJn11m for the purpose 111 nmking a 
gl'nc1,1I sun·l'y ol rhc· l11cal gold mrnrng cc,nd111on-.. IIK'ludrnr, rhc 
c)anrdc practrcc 111 the gold mine . 'I hi, deputation arriH!d IO\van.J the 
end 11I 1 trch I !.147, O) which time Protc sor Gitudin had compictc<l 
prcl1111111.11) llo1a11011 1csts h) the Ml I' proccdun.• on run of-mine ore 
11,c process rc4urrcd an cxccptrl)llally tine grind of' ore .111d th,, \\(1ulJ 
rll\ohe con~tderahlc capiral expenditure. 'J he con lusmn of P111tc sor 
Gaudin's visit became an apprnpnntc momem to re, re,, the \\ hok 
posir,011 and hl decide 011 the luture programme of invc 11gn1ion It ,,as 
,k-crdcd th 11 the 11 r procedure \\OUld n,11 be pphcablc to cx1q111g 
prndu1.:crs I he 1>1hcr c1ltc1 nat1, e~ \\ere to le,tch the cyanide 1c rducs 
(lrom 1he gold n11111ng proccs~) a, ,1 \\ hole or ohtam ,t con cmratc from 
the C)anidc residues h) Cllrlxm 1111d sulphide llo1mw11 mcrhods, nmJ 
k~1ch 1h1 produ r. 111 
l he G11H·rn111 111 ~lc1,1llurg11.:al L: h11rato1} v.,1~ nnt 111 ,t pos111011 10 
undcrt,1ke a co111prchc11,i\C leaching 1m esti£allon, 111a1nl) m, mg 10 lack 
01 ,1dc4ua1c rcr,01111cl for the 1.ugc nun1hcr of rou11n~· chc;111cc1! u ,,t) s 
1c~1uircd. hut 11 o bcc11u c ol 1nsuf11c1ent accommoddllon l'rnfessor 
G,111d111 's offer 111 he re pon 1blc for tl11s aspect of rhc futurl' 
programme u1111I u~h 11111c ,ls these deficiencies c,,uld he corrccrcd, 
"" ,
0
1adl) CCCJ)lcd. n,c de 1g11 OJ the pilor 00111:1011 plam di 
Bl) \,1uru111.1 .. h1 lmJ hccn mod1t1cd 111 m,1kc it 11JJp1,1bk 1<11 all l:J'Cs ol 
tlnt,llion 1,roceo111c c11, 1 :tgcd. l'hcl'c was II pilot tlo1,11ion pl.ant 11 
We,1crn Rl'Ch \\ l11ch c,iukl h1: made ,I\ ,ttl,1hlc tor c,pcnmcn1a1 ion , 
Uy the t•nJ ot 1947 it \\.i, e scnrrnl th,u :1 pilot pl,1111 he pur 111111 lull 
operation. Thi, \H1~ 111.'CI.! sat) for lunhc, ptogrc,, , O" mg rii Jel,1y~ 111 
19 I IU\crncr • n ll1sf1Jm;il Rntc" •, ,IS\l\l\f, 57, ~,h . IQ ti. pp IB 1::14 
11 lhltl., p 1J I 
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the dch,er) of equipment for the 131), ooruit1id11 pilot plam the 
\\ c tern Reels pilot plant "., put m10 operation late in December 
1947 I 
l'he 1etallurc1cal Comm111cc (GML) \lolls becomm1; more and more 
com111 cd lh,11 reco,cr) h) 1rc,11ne111111 C)lmidc 1es1dues \\ould he the 
mo t cflecthc method and issued a dire 11,c 1ha1 future m,c ligation 
hould proceed on 1h1s h,1 i . u I he pilot plam al Bl) ,oonrnz1ch1 and 
We tern Rt.>cf: ,,en: enlarged 10 accommooarc leaching cc1ion ,md 11 
tturd pile I I lant "a under con rruct1on at Sub {1gcl Mme small 
prlut 1 ·ach piant "a al o c rabli hcd nt the Go,crnmcni lc1nllurgtc,tl 
Lahor IOI) 11 
Sulphuric• 11c1d• J)la)s a imp naru a pan m the rcco,cl) of ur,mium 
ns 1h,11 pl,l)ed h) C)amdc m gold produc11on "' 
In pnl 1948. th· Go,ernmt.nts of Great f3ncam. nd the l '1111cd ...,tc1te 
offered their ass, tan_e m the pm, 1sion ,>I ,HJd111onal staff 111 ha ten the 
procc ot m,es11ga11on Profcssm 1 a\l:rncr Ir ,clkd to Bntam. 
C n.ada nd the U A 111 order to re nm personnel (It "a m lllld 1948 
111,11 RR Jl.-,rter, a mctallurg, t, then tempornril) engaged h) the 111'. 
\loa offered empk>)mc111 111 outh Afri a The 11T "as conccntr:umg 
on rhc lcach111g ol the total gold residue c111d \\Crc oh1,11nm c ccllent 
re ults Profcs~o, fa, cmcr paid c1 second \ 1 11 to 1hc Canad, 111 Hure,1u 
of Mires l..ahorntor) in 011a"11 m 1948 'lhcir o\\n l'Xpa11<.1111g 
---------
11 I Tm~mcr "An lh~lorrcal Rc\fC\\ ·, IS IM!\I S7, No\ l1~~t1, pp I 2 IJS 
2 rhc ktallurgrcnl" and "Tcchm 1· ub Comm111~ of the GML mu I tl<' 
di 11ngu1 hcd lrom the ub--comm11ttc c lnhlrMicd h) lh Gold Produccr5 
Comm111cc rn 'o\enttl<'r 19 O The l rnnlum Technical uh Comn1111cc: 
M~1allurg1c11I Commntet• ond Mechanical <'omm111ec (ol the f',old Produ,cr s 
C'ommmr-el "ere appo1mcd 10 1mc ligate- and d\l 011 \\ii) nd mean of 
hl.\ln earl.) uramum produlllOn ( AB1 l>\1 S1u,1rt "The uppl) of lhc 
Raw Material Rcquirrmcms of 1hc l ramum Progrnmmc·, l namum in 
'-m11h \frfru, 19.:6 1956, vol 2, p 14 
l lhld .. pp 112 136 
34 cc Tc, hmcal ,\ddcndum "Mc1hod, of Rccovcrrng ,i;old and urnmum • 
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programme ol ucunium 111vc,1iga11on made ti impo"1hl.: tor them 10 
con,idcr lhe rdca~e nt .111) of rhetr O\\ n pcr,nancl tor en icl.' 111 the 
Union. !his Jccbion 1··, us .1 di,,tppomtmcnt. hut 1101 us a ,urpri,c. 
There \\ere shortages of pcr .. onncl 111 America and Bnr.,in Protcs ur 
l':t\ crncr , is iced the urnnium rel mcry ar Fort I lope an<J al~,,. ar rhe 
im i1ar1on ol the Uru1cd Statc,; Acmnrc Encrg) Con11111 .. -.1on. the 
\anad1um plant, rcco,cr mg uranium in 1hc Colorauo plateau. l\ 
I he processes c•nploycd ,ti 1t,. e pla111, d1ffe1ed c cnrialJ) twill any 
procc,, considcrl:I tm the Ram.J. The mJ111 purpt1sc 111 the: virn, \\as 111 
ex,11ni11c 1he m.:1ho1h u,cu 111 h.111Jhng 1hc rrndult'- .ind w as,css the 
ht:alrh h,11.11rd, to 1hc opcrnr,vcs employed 111 1hc \arll)u,;; 11pc,.1t111ns. 
lltc he.11th hat,m.l h~1d 1101 hccn (>\ crlookt'Cl, ,111cc ·" earl) n, I 1)46, it 
had rccc,vcd the n11crni<111 ol hoth lite: Urn111urn Rc,c:m:h C1)flltn11tcc 
,ind thl.' Mc1allurg1cal C11mlllittcc IJmkrgmunJ tc 1~ Int the prc-.cncc 
or radon had hccn conductt·J hy l>r l:C llall1Jay ol 1hc CSIJ{. ' " 1 he 
quanti11c, found \\ere w.:11 hclo\\ the rnrn1111um .1111nunt rcg.11dcd as a 
health lta1..1rd. n1e c re ults \\e1c .u111dpa1cJ in "'ew of lhe \Cf) ,mall 
1.:011 cn1r1.11111n ot uranium m S\1u1h ,\fncan c11c,, ,lfld no tunhcr 
unuc:rgiound le 1111g was 11nJcrtakcn. n,c pla:tt over cas had hccn 
dc.1ling v. 1th ,1 much nd1c, 1>rc for ,t nu, 1he1 ot )l',1r,. I he) h,1d 1101 
found ti ncccs,,tr) It' 111kc Ull) 11h1101111,tl prccau1i11ns. fl \\a,. thcrcforc. 
dc~·,dcd 1ha1 the pil111 plams could he opcr.11c<1 '-Jkly, prm tdcd 1h,11 the 
usu.ii prc:cnu1i1111, taken 111 lhl.' handling of poi~on11u, m;1tcrul, \\ crl' 
11h Cl\ cl.I, together \\ llh the 1101111,11 prccautlllll'- rn the u,e a11d h,mdling 
of m•ncr.11 c1cid-.. 17 
35 I I l1H·rncr • 11 111 Hlf11 ,ti Rc\lC\I • .JS \11\1~1. ,7, m l'l'it,, , I 
]6 Radon 1s a racl111.1ll11l' nol:ilc ga\ II I produ rJ ll, one ,1cp 111 11 l<mg chim 
of dcrn) 1h:11 ,wrrs \11th urn111u 11 231! ,111d 1rm11nm6 "1th k, d .. llh . (',cc 
.11,., rad111:illl\ll\ 111 rcch111c,1l \1htcnuu111) A, 11 n:,uh 1.111011 ,.,::~ors 111 
uranium n11ncs • I he 111hala1wn >f r.idon c:m lc;iJ to fl lorm of lung 1an er 
1 R 11am on ct :ii h'd .)• Princi >ks or l ntn nal \truirn1r, p 144 




In on.Jcr 10 avoid duplica11011 of cltm ir was agreed b) lhi: 1Jr,1111u111 
Rc~can:h C ,mmi111..-e and lhc C<,rnhincd Dc,clop111c111 Agcn1.:) 1ha1 
l'rotcs,or Gaudin 's Lahor,,hll) at the MI I woulJ t:onu::n1ra1c 11, 
arrcmion 011 the ,c,eral altcmatl\c upgrading Mcps Ihc GM! ,wuld 
mcaowhilc d11cc1 th ·•· o, .. 10 the ,ulphurk add-rcrric ,uJ;ih.uc 
leaching step on cya11i<..,., rc,1ducs 111 lhl: ptl<lt li:,1ch unH~ ,II lhc (iMI. 
anJ on lhc rnim:, .JN 
Aciu-lcachin~ pro<lu1.:cd a ~olur 1t111 ~ 11h large amounb o t 11npuru1cs r111d 
sni.tll arm,ums of uraniurn. T 11c ull\ rous \\ ll) of ,cp,11.11ing ura11iu111 
from l11c 1mpuri1h:s ,ccme<l •o b .. the prcc1p11aim11• pmccss. 1'111s 
rncrhoJ hm, I!\ er, pr11wJ lo he impns,u,j.: •nll sn,111 h,111 to he rcpl.rc..:J 
ny 1he anmn exchange• llll'thod. Rcsean:h c,trri.: J nut .11 the B,11c11l-
~lc1111111al I11s1i1u1e under 1hc <lircc11l,n 111 HI· Bro~M: and Ilic Do\\ 
hcnucal Comp.111) ' ,; l..uhot,ttl•ric,. C'.1ltf11r111a 111 l1J4Y 111Ji1.:.11cd th,11 
,lllhlOJC C\Changc \\OUiu pr,,, iue It C1•111plc1c ,llld 1110,, s,111sli1c:tur) 
method lnr the rc1.:mcry of uranium Tesh c,urrcJ out h) tht' ,\11 J' 
.1ppc.11cd \'er) promhing ltnd a cunsiJc,nhlc 1111011111 lll 1csc:11ch \\,1 
next dc,mcd 10 the de,cloprnc111111 the.· llnton l'XCh,tn"c pru c s w 
Rc,car h on the union C\Chitngt· project had pwgrc cJ ,ul11cwml) for 
prclrrninary design \\nrk 10 he earned out an Sou1h Alricu, 'nw, work 
rcla1cJ to lhc design a,1J operation of the first wmplcrc lc.tumg p1lo1 
pl.tnts a1 1hc \\'c,1crn Rech nJ Bl), ouru111.1d11 gold m111c-.. l>urmg 
the latter hall 111 l <>49 the GML pil(lt pl,mt \\ a~ clo,cd un,\ 11 > The 
DiyHx1rui11J<.:ht pilot plam Wa!-. the fir t in oper.11hm - this pl.1111 hcing 
commis,intK'd nn 31 0<;tohc, ft)49 M.111~ rncchanic,11 dit11cu1t1cs \-\Crl' 
c""pcncnc:cJ Junng lhl' in11i,1l opcr,Hmg pcr111c.J On 2R M:.uch I !J.50 tlic 
pilot plant a, the Western Reel'., Mine was Cllmmis,ioncd anJ s1.r1 led up 
JX I, la\cnwr· "i\n lli~lotu: .. il Rr,1e\'- • JS \l\f \ f, ,<,7, ~11\ 1<1,1>, p, 138, 
/\fl .,\1J l.c\1n lht>Stor) uri\lintd,: l'IJ-' 198.J,p 91 
l\J RE Rot1in,011 ,ind Rr. \ clthu" • I h,• Ion h,d1.111gl' Pro, l·~, ,1, upplicd H> 
IJrJ111urn [h1rartm1 •. llr111iu111 111 South \ frin,, 11J-fo 1'1"<1, \OI J , r Uh 
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"uh little di~ttculty due to the expcncn c ained at the Bly\ oon111z1~h1 
pilot pl nt 40 
The role of th G 1L m th co-operation "or referred to hove, 
ec, I one The I ho tor} devoted a constdcrable proportion of 11 
cu, uie to lh c mmatt n of report recc,,cd from th o-.er .. 
,n..,ututioru. duplic tin the more promt mg te I reported . nd 
deternunmg the pph ahiltly of these test • 10 1hc ore of the , • rt u 
pro pcctl\e ur mum produc • In dditton the I honllof} 1m11a1,,;d us 
own tc t-v.-ork, th re uh of which were come) d to the o,erseits 
Y.orke . Co-operatton betv.ccn the GMI. nd overseas m 111u11on,; \li,1s 
clo . hut tht dtd n t prc,em the ,:mou problems hetn ppro hcd 
from different \ ic" potnl .41 'th C mhincd effort \\,1 , '\I.Ith Ut d Ubl, 
of rcat d, ant c to uth r nc . 
Co,1 1denng the eftect of 1memal polm I poh > on tnternmmnal 
relati ns ,n I tcr )Cars, 11 1 s1gmfic'ant th t durm the period 1946 
19 0 forei n coumric were prep red to ~hare their 1enufi 
cndca, urs m 1he field of uramum re rch "1th uth fn • c,cn 
lh h ti \\ 5UhJect \Clled Ill SCCfCC) rd uarded b) Inn Cnl 
unt) prec utt ns l>urmg 19 6-194 Dr M I n' Reunttcd 
, 11 nahst P ny "as promotins poli ) of f)3rtheid mong th Whuc 
uth Afrt II elect rate. Ra I I grcgation h d Ion ht IOI Ill 
outh Afn • but •n pre-v. 1 )Carse temal cn11c1 m of thi poli y \\D 
ne11her v.ade- pre d nor u tuincd. l rge pan of Afrtc and 111 were 
1111 Imperial d m in and outh fn nd the olo i I poY.crs hnd on 
fc turc m c mmon. th y felt responsible for th Y.clf: re of 1h ir non-
\1.httt: uh;ect people. A nl' bcr of Aswn and Afri n t te pl~ ed to 
40 RI R hm.wi d RO \'elthut "The Ion I· c:rumgc Pr phcd 10 
Urruuum fu1racuon" , and PA La\cn and 1G Atmorr: "The De\clopmcnt of 
th Acid l~ln Proc for the I tr11C1lon d Rcco,cl') of Umnlum from 
Rand amdc R 1d!JC'5", Uranium In South frk-a, 1946-19 6, ,ol I, pp 
2 126, and p 16 
41 ( AB) J Lc\tn · eo~1rn11 1c Ii on the Gold-Uranium ores of lhc 
Wu\\ 1rr rand for 1hc RCCO,"J} of Uranium·, l nanlum In South frka, 
,ot I , p 4 
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end racial di ri111ma1ion \.\ 11hin nd beyond their hordcrs It a!; the 
d ~vation ot p nhcid by the 'a1ionalt I Go ernmcn•. 1h t amc to 
j)"J \\ er in l 948, into an all emhm ing pahtlcal and oc1al thC0r) . nd II 
.,no,, mcn~.,1ion a a poli ) of I r c • le ocrnl en •mccrm • 1'1 t 
....,,r.rn •1! fon:i •n powers. South Atri n found herself in •cold " ,r~ 
m..1a,ion ,111.1 thi would ha,c tiu-rca hin cfkct .42 TI11s would 
ca!n1nIy rp,,l) 111so m nu lcar energy rcsca,ch and, th rcfm~. ti~ 
c:1.1cm ot th:.: Clill'~in ld pro rnmmc of research, bct..-.ccn t~e G tl .mu 
torci n laborn,orr•'I 
Atomic J-:nc·rg) ct 
'I he South Afri an Government th ught it c scntial to m1rodu e 
legi I tion Ill regulate the d1 overy of uranium nnd the ientifi 
ucvclopments related lO the c 1m tion of uranium ~oncentrntetl from 
outh Africc1n olcJ ore . In 1945 the United Party GO\cmm,•111 
intmdu ed War 1cn~ure 'o 70 which c en:iscd control ovi::r urnmum. 
Under th1 M\!a urr me le right to care h prospect and mme for. nd 
to di. po c of. ornnium "nd thorium nd co e tract urnmum nd thonun, 
trom any uh tan c, w s ve :ed m the St 1c. W r 1e,1sure ?-,:ti 11 01 
1947 pnih1tlitc.-d th ~•r.•nt of patent,; and th Ji losurc of infomPtmn 
relating 10 the prnllu1:t1011 of fi s1011~1hli: materu! and the proJuc1111n and 
use ol nuftlt:ar encrg, ' 
fl,wards the en•J of 1947. Oen ml ~•11 11~,; Md hi ' nited P.in) 
Go\cmrni:n1. rcali eJ that leg1sl.11io hncl 'l ~ • in,r u l.-<l t , ~ontrol 
uranium and nuclear energy c1iviti s ,n 01.. h ,•.ti ica s Wur Mc sures 
42 M Wal on and l. Thomp!!on. rht o,rord lustun 01 \;•>u1n Md 1, ml 11, 
rr. 4714,479 
4J ,cAl'I !imul\ Collc:c11on t\1 , hie 171. n<' .-4. Pr:ichun uon No ll ul IQ4~ 
tWnr Mca.,urc Nl1 70 ol 194 l . ignC'd b. , 'J <i· w~ nnd CF Stall.era, 
Procl111n.i11on Nl, S7 ol 1947 (\\'au Mc urc No 11 ot 1'~7) . lg1k.<l !:ly G 
Brt1..'l<l \:In z, I nnd SiJncy r Warmon, St •lutes of 'i h Ur.Ion or ~outt 
,\Mra, Act ·o 3S ol 1948, ~C{tlOO J2 1Rcp.:.il ot \\ar Mr ,urr~ o 7(1 ul 




'o 70 of 1945 nd 'u 11 of 1947. \\Ould c pm: on Jun 194 h 
v. , th re fore, nc f) 10 I \C comprehcn 1, c 8111 10 c s>ntrol II 
mduc rel 1m 10 uranium nd 1he ll1cd clem"m lh rium. Gen rnl 
... mut ppo1med II C mmmcc lo d1 U lh pro J)CCII\C lcs1 I II n On 
the .. 3rd J nu I) 194 the pm tc sccrc1 I) of th Mm, lt"r of Mme . 
Cl· • 1 II rd for,.H!rd~ p~ of th rnmum 1 111 10 G neral mut •• 
Thi B111 \\ I t,c d1scu scd dunn C11hme1 meeting Ho c,er, lh" 
Bill " uccd to P rham m b) the mlcd Pan) s •·1c first 
t n m 194 ended on 24 1 h of that ) c r m 
prq,ara11 n for 1hc cncral cl tion m MI) 
'lltc hem I· rurc of th Umrcd P n) draft 1h11 \\ere rhc ,e tm ,, 
the • UHc of the n hr of prospcctm" fnr pre.-:cnbed 
ubs nee (u n1um. th num nd nahl .. m lt:rt Is): the 
c tr lion, on. refi p f pre nbcd sub t nee 
nd the produ 11 n of nu I Th ond fc rurc v. 
lhc est hlt-.hmg of n mn11 I omr I B aro under 1he 
li;umw ~h,p or th 11111 1cr of 1mes The t,m te1 of hoc ,,ould 
pl cd m ontrnl llflJ.? nd mmmg of pr rtbcd 
Th Ato r,•w 1 Ho rd would be m cha c of 
nbed ub Pu•m m! d1 I urc 
punfi 1ion nd u " of pre nhed 
~uh tance,; for OJ purpose \\cJI s th 1mpon m nuf; ture nd u 
or rnd11 1.:11\ I lopes \\ uld I O f: II um:'t I th ch r C of lh At llllC 
I ncr" Control B ro •' 
The 11t1uruil P ny ( ,. vcmmcnt th 11 c m 10 f}l.""l\\Cr m fay 194 • 
re rdcd th leg• la1:o:· to r.ontrol ur ntl'm nd nu le r encrg) 
• sen11 I , ! 1• .. olll.1 k , ,•1ng 01 the B!II, 1:.-ic Lou\\. the 11m~1er 
01 "1m" trc c::d th i,c1 th. ,: ·o the mtcrc t of Ith: t te. v.cll 
I• Coll 11 n 
nl IC'l, f \,-,c I 
urr. 0111' 10 be n• 
properly controlled. i.;,-. omy the 
1 le 172, no 13, I cncr fmm Pm 1c 
:-.Cm1 tcr .,,. muu d tC'd 2'rd l u;a') 
• t 1 t.., ~1m tcr ar \ hn • 
(C P) J 1;11n11 Coll 1011, I, t 1 " .:, :1t. 1 • Dnifl Uranium 8111 
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power. ut the ources ol th,tt power. l hat he regarded a" the 111.1in 
im nl the Bill lie mentioned that the 8111 ,,a uh~tantially 1hc ame 
the Bill which 1hc Mini ter of 1in 10 the Smut • Glwernmcnt had 
ir.1e'lded to introduce. The only 111JJ111ons that \\Cre made were 
pa)ment of compcn-.ation to v•orker-,. male or fcmak. who \I.ere 
m1urcd. or who. in the course nl their duties m connection with 
uranium, woulJ contrac.:1 omc disca c or otiier, pnw1 Hlrl wu made 
tor the Ator111 Energ) Board or Min1s1cr',; rcpresentati•·e 10 enter any 
land nnd 10 unJcrtake ccnain \\ork it the Minister haJ good rea 11n tc• 
believe that that land con1111ncd uranium: n<l IJ1e Audnor General 
\\ould have more control and p<_1\\er an connection wnh ellpcnJiture.411 
Ourin the Second Re ding the Minister of Mine mentioned that the 
po 1h1lhy of atomic energy tor mdu trial purpo cs had been frec'v 
Jjt,::u ed, hu1 it use a a terrifying weapon m the time of war. wa ... the 
fir I consideration 10 he taken into ccoum. particuhirly at that time of 
uncertaint) in m11:mat1onal rclauons. Uranium. 1he main mineral fmm 
which thal energy could be manuf; c1urcd. wu found in South Afri . 
Bee U'iC f ll trntegic imponancc and bcc11use i1 1 rcg11rdcd as a 
p11tcr11ully dange111u mineral, it was c .cn11al, in the nauonal 11ue1cst. 
lhat II i.hould be c11ntrnllcJ:'7 
llnmium and th,mum were described a "p1cscrihcd mntcriab" The 
A\:t ve. 11:d in the State the ole right to search. pro,fl(..~t and mine for 
pre nbeJ m tcrinl . TI1c Miniqcr of Mine was g1\cn power to 
authorise per on 111 \:Ompan1es to pro,pcc1 and m111e for pre cnheu 
material nn hts he halt . 
l he ,\ct , estcd in the State the ownership of all prc,cnbcJ material 
nuncJ, e\tractcd or ,,olatcJ, Just U\ it ,c ted in the Slate the "ok nght 
Ill prndui:e nuclear energy. Tl Act e~t tt>lbhed nn At11m11. Fncrg) 
Board, \\hich \\a, to c0mprise the Mini tcr of Mine, (\\Im w:1, to be 





cJninn n). the Sccrctal') of Mine (\\ho wa lo he depUl) cha1rmn11), 
the Secretary ol External ffa1rs. the Sc:crctaf) for l·m, 1 .. the 
Go\emmcm Mining En •mecr, one pe on n minatcx' t u: CSJR. 
nd, in ddition, three per ons &ppoinlcd b) the 1im 1c1. ,I lea~, ,,~ 
ol whom were 10 reprc enl tho cngagl-:d in mining oper t 
"hc:rc pre ribed m.itcnal occur Two n:prc ntau, ~ ,t., i \~ 
mmm • indu try \\en: lhu n mmatcd by the Mm1 tc. 11 r •• ,,,: the 
Board~ 
The pt \I.Crs of the A1 nuc Encr>y rd \\Crc con idcr hie. since 11 
would I for the late m the owner hip nd d1 po I of all pn: ribcd 
m •erial. The Bo, rd I admini tercd the prov1 ion of the Act 
proh1h:1in lhe d1 lo urc of any infonn tion relating to re rve of ore 
cont mmg pre ribcd m tr:nal, the annual output of uch material. the 
price p:11d. nd lh c tra\:tion pr e c . The B rd \\ould dcme 11 
funds from mon<!y~ \\h1ch would he \1 1ed nnu lly by P di mcm. The 
proceed dcmed from the le of uranium and radio-active clement 
\\ould be p id into the Coll.\olidatcd Revenue l·und The Mini tcr 
cons,d red that the Con olidntr.d Rc,enuc Fund would be sured of n 
nnnu, I nd hy no mean incon idc:rablc .ource of re\C:nuc.411 
The Act m de prmis1ons with re nrd to imention m connccuon \\ith 
the produ tion nd use of atomic en r,y, nd p rti ul rly wuh re rd 
to the quc 110n ot p, tent . 1lti " s 10 en urc that ny research work 
done or imenuons made in connc tion w11h pre rabcd materials, 'Aould 
rem, in the property of the St te, nd \\oulct n I le k out 10 other 
oumrtc The Hoard had the n ht to II the patent rt£hl • ubjecl lo 
compcn lion An · re enrch "orker 111 the pherc of nu le r energ) 
\\lluld h ve lo fumb,h full infonnation wath regard 10 hi- rese rch wort. 
lo the Atomic l:nergy Hoard An) person ohtaining omch infonnation. 
either from ny per on or a,; a re ult of hi own research, \\Ould he 
4 (GP) -'IPIUlts of lh Uni nor South rm, AC1 'o S of 194 , lion I, 
2, , 11 and 12. 
49 lhid .. ~ctlons 13 17 
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lorh1ddcn 10 communicate ir 10 an,> per on out ide rhe Union. 'I he c 
prov, ions m 1.:onnec1ion \lo ith patem and rhe d1 clo urc of 111fon11a11on 
\I.ere e semial in the inrerc I ol '1a1e ccurn . w 
Airer careful con klerarion :md d1 11• sion with Dr chonlarl<l . head ol 
departmems. and d1amnan uf the Puhlic .Service Comrni~ llln, !he 
Mmi ter d1.-c1dcd th,11 the ,:tall of rhc Aromic Energy Board and the ~tnll 
required tor II) work "ould not he appointed from the ranh ol office) 
in the PuMic Scrvke. The \I.Ork "ould be of a highly . pecializcd 
nature and the count!) had at that timr. le" . if an). such ,pccialized 
persons. lf1ghl) 4uahfied personnel would ha,e 10 be imp incd it 
Alter rhe Second Reading of rhc A1orn1c r ..... ,~y Bill. General muts 
addre sed the House of A'-M:tnhly . .Smut • h:ning I _ ... n in !he lonumue 
po 1110n ot be1n im ohed w11h uranium dun,ig rhe war. as ,,ell a rhe 
prchmi, ary ;>arch for the metal, and having played a role m rhe 
dratting of the Bill , could g1,c an infom1al1h: speech on the .ubje 1. 
Smur rrc sed rhe facr tha1 uranium wa a rare clcrnenr W11h111 rhc 
fir I minute of hi 11Jdrcs he actually repe,11cd the lacr nu le s than 1x 
times. Ile infonned the A semt'ily that •rear progre.; had been made 111 
th e~trctcring of uranium from th gold ore~ of the Witwacersrnnd 
mine.-. 01 particular significance wa Smuri. ' knowledge a1 rhat earl) 
'-lage. of !he progrei; that had been made in rhe utilization of nuclear 
J)O\l.er for indu rrial purpo c . He . aid that rhc soun:es of energy in the 
world \I.ere being tapped to an unprc"·edenk'd extent. Petroleum 
resource • as \\.ell a~ c ,al re ource . although \Cr) much larger, \I.ere 
being con urned ar a \Cl) great rare. Uranium and atomi energy \\ere 
soun:ei. of energ) infinitely more powerful t~.m coal and oil. uclear 
energy \I.Ould rurn our to be of ,igniticam induMrial imf..,lrtance. lie 
commcnlcd on United Nati,in:- Organi1.111ion having e,tahlishcd the 
All>rnic Energy Comrn1',ion 11, a controlling authority and hn\l. that 
~{i tGPl Sla lutC\ or the l nion of South Afrin.i Act N,l 35 11{ l!.14~ . Sccuon 18 :.?8 
'iJ \\\'lllhh Oth111r~. ,ol 64, 6 u • Ill Sept 1948, .Z.~ Au UM IIJ-.H, rol. 729 • 
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Cum111i~,1.m ., • man} ,, lier,;, had no1 been succcs ful. i2 Ile hcltcvcd 
rhat rhe whole @e.,cir-n of pea c an<.I '"llr ar,d of world security would 
hcgm to revolve arouJ1,! ,lie qucsrion ot uranium. Because of this an 
immt•n,;c respom.1h1Ht) , , s therefore hcing placed on Sourh A ·nca ~1 
Of particular ignif1c11n, c m the hiqory of uranium and the 
Jc, clopml'lll of nuclear po\\cr 1r. ~outh Afrrca, "a, tJ'lc -.o 1tnhu1tlin to 
the Jch,llc made hy MJ \an Jen Berg, NP Mt:mhcr of " .-!1ament for 
Krugcrs<lorp He wamcJ to know \I.hat \\as going to h ppcn 10 South 
Africa's uranium. Wa, it going to he ,;imply regarded a~ an anicle ol 
rnmmcrcl', hecau~ 11 was in world-widc demand. He suggc ted thar 
tile Mrnister 1lf Mine infom1 the I fou-;c • •o it ui.c 111 mdusrnal 
development in ~outh Atrica . He he'" •t ii rhis imponant 
mineral could he used in industrial devclopmcm. te da) would come 
when South Alrica would he ahk 111 compete ; ldu traally '" ith other 
coumrie of rhe world .~ l'hi addrc h) Van Jen Berg was 1111 earl) 
m<lkmion of,, h21 \\ould larer become more pronounced. So•Hh Alrica 
should use it uranium an<.I advan crncm in nuclear fC carch IO rhc 
he net II ol the eoumry's nuning in<lu,try. mdu~u ial dc\clop111enr, 
cornrncrcc and armaments programme. 
'J h. 1 1i Energ) Ad (Act No 3.5 ot J 948), came 1n10 opcrarion on I 
J11 •4 • j ' I >49. 'fhe stipulation~ luid down h) the Aron,•~ -:::nerg) Al·t 
av he Aromk- Fnergy Board ol S,,urh Inca hcmJ; hound 11) the 
te1 llh of the ,1grec111en1 with rhe Comhincd D~velopment A •enc), ca,, a 
M inker ol secrecy t>\'Cr tht· production and s,llc of urnniurn . The 
Agency prohihirc:d the rclca,e of inlonnarilin concerning rhe pri c p.tid 
lor uranium from Sou1h Afri an producers This ' hey hcltc\l'd "ould 
jconardi. c -.ccurity in the OUl' lcar energy programn,.! of the free nations 
53 
(ic~ral Srnul\ wa\ rclcrnng It' rhc Atomic l:nc:rru Commrs,1on $Cl up by rhc 
l nucJ ~allons Orgnmzn111,n in JanW11y 1946 
,\ ~cmhh f>t·hilh:-. , \lll , 64, h Au .-10 ~Cpl 194 ,, 23 Augu,1 l!J.18, ~'01 7ll -734: 
fhld .• r111 ns 7J6. 
Stellenbosch University https://scholar.sun.ac.za
of tht• Western world. The gold minin° 1 lu try. •nost clo ely 
a ociate<l with the production of uranium. found the questu•n of 
·crccy 1m emharrassment. A plan li>r uranium pl,mts "-Crc p"'OJl'Cted 
and 1.:011 truction lacer commenced. the cmharra-.smcnt increased. The 
gold mining indll try had <1lways folhnvcd a policy of is,um I to the 
p.Jhlic the fullc t po sihle infonn.ttion concerning 1t opcn1ion~. 'I 1e 
indu try felt that the Go-.cmmcnt hould urge the mer ca nssoci!ttc, to 
ullow the relcnse of infonnation. compatihlc with •:ecu.-ily 
requirements, o as tu enable the shareholder of the 1.,raniu111-
Jlro<lucmg companie to a sc the v1tlue ot their invc tmenL'-. l"hc 
ecrecy tipulation" .. onceming tln; prn<lm.iion of uranium "ere cased, 
to a ccnain dt>~ree, during the I 950' . 1 he publication ot nicle on 
the uhjec1 was pcrmincd.'' 
furth ranee of re. n·h fadliti :.: Th ~ntion I PhJ i.. l.nboraton 
The combined research on South African uranium ore was r,nl/ a 
beginning. If South Afiic, "i"hcd to se ure contracts fo1 the sale of 
uranium. provi ,an would have 10 be m de tor 1hc runhcrance of 
re earch Sou1h Africa would have to estooli h fadlitic '-"he•,· th~ 
iemilic }.nowle<lge, o rap1J!v accu111ulatcd in the Amcricau var 
ctfort, could b pra 1ised hy South African scienti,;1.;, 
, Ile M81'hut1111, Proj 1, undt r hich ,he Unite,' St1t1cs Go\c1nn•cn1 
bu1h in a relat•\.,:ly ,;hm-1 period, 1ch fncilitie~ a~ :, rgc plam-, :or : 1 ... 
en,, hmcnt• ol uranium"' (usina 1he ga!i.eotis ditfw;ion method1 fCJr t 
c,!ra\;tion of plutonium nd for 1he rnxh.1:-1ion of ht.avy water.• wa~ 
evidence of the advan"emcnt mad1.: m nul'lc.,r p 1y,i~,;. nuclear 
ch mi. tr 1nd cnrmeermg. Te t and research rcac111r, wer-..: 
CM thli"-h d. a "ell a, Wl',1pon production fa ilit1e . Th" M.,nhallan 
55 (C1\P> "l'ulll1c 110n of lr.fonna11on Rclaun 10 Ur mum•, O.-iobcr 19~", 
Ar~hl\CS \11 1he . rctary c f lnformat1 n, lQJ9 l%6, lnfonn1111on 41, f·1le 
21 / 12/ ,111 t: CS M le~· "The Uriu:ium lndu tr-. oi ,'(1u1h Atnca·. 
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Proje,1 was a mnnumcntal engineering teat During the war. in the 
course of development of the atomic bomb. a large team of scicntists 
and cnginccrs had been assembled, who had gained considerable 
~nowledge and developed many new techniques in the field of nuclear 
t:nergy. Engineers in thost: early programmes had to learn ahout a host 
of nuclear-related subjects ranging frc;m reactor theory and reactor 
control to radio-activity and rhe behaviour of material under 
irradiation.* During the Manha11an Project nuclear engineer, were 
educated by c;cnior and more experienced nuclear scicnrists and 
physicists. fir.sr through personal discussions and later through 
seminars, lectures and dasses, Many of those who entered thi~ new 
field were first educated in other engineering di.,ciplincs - mechanical. 
electrical. chemical, civil. e1c 
Nuclear engint l'rmg i" a stro'lgly 
interdisciplinary activity . Two sthnols of rca;:tor tcc!'r:.>logy were 
established. one in Tennesc;ce at Oak Ridge National l..abo1atory and 
anot/11:1 iu Illinois ar Argonne Natrona! laboracory. '" 
l'he exp), s1on ot the atcznic bombs. oversea<; weap11r:,; pnxtuction, ,1, 
well as ~>tt1er factors ~uch ds the r.:.>mh:ncct imestigations into uraniu•n 
done hy th~ OMJ. and the olher :1tt;oratmlc•: over~r.:1s. made : .: .Jth 
Afic:ms aw,m! oi the aJvancemc1?1 mac had ta..:cn pl-1cc m all hranche:; 
ot .;nginceting during the war. In the r:.>urse of the joint r1.:search 
piogr:i,amc on t.outh African uranium ores pilt,t plam, had been 
e:,lablt.,hd and the laboratories were provided will, the ncccssa1y 
appararu., ,rnd equipment. It was also realised that South African 
,cientitic research shuu,d he co-crdinated. 
As a resulr of thli, 
awareness. and the fact that international relations demanl.led tha: !\ 
nation ccu)d not be ignorant in thec;e fields of science and engineering, 
the llnhcd Party Goverrirm:nt undc.:r General Smuts initiated the 
~,tablis'lmi!nt of the South African Council for Scientific and Indus1rial 
Research <<'SIR) in 0 : tober 19-1:' The President of the Uranium 
.56 (AEC Archives) AJA RouJt Atomic Enerl) Rl!.\earch a11 :; t ~· 1 ;.,;.>ml'fl 
Pan I. Unllt'd Statei., 3 March I 958, pp. 84-89. 
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Research Committee, Dr BFJ Schonland. wa-, appointed as the first 
President of the CSIR. 
Dr S<.honland was a scientist of considerable standing and, as a 
Brigadier in the war-time forces , was closely involved in the 
development of radar. Ile was in close contact with General Smuts at 
that time. 
General Smuts staled in his address to the first meeting of the Council 
for Scientific and Industrial Research on 8 October 1945; "I am 
confident that this body will become one of the most important 
organizations of advancement in chis country. The time ha!-. come when 
we must tackle t1ur own job and the problems which lie before South 
Africa. We must develop our own scientific handling of these 
problems. "n 
Dr Schonland immediately set about S.!lling up the research 
Laboratories of the CSIR: The National Physical laboratory. The 
Nati, 1naJ Chemical Research Laboratory. The National Jnstirute for 
Personnel Research and the National Building Rcsear<'h Insritute.5-~ 
Professor S Meiring Naude from Stellenbosch was appoimeJ head of 
the Nauonal Physical Laboratory. Dr \v S Rapson from Cape Town 
took charge of the Nat10nal Chemical Research Laboratory. Eariy in 
194 7 the Applied Radioactivity Division was created as part of the 
National Physical Laboratory (NPL). AIUtough rhe National Physical 
Laboratory had nothing to do with the investigation programmes of the 
Mccallurgical Laboratory , uranium studies and nuclear physics were, 
even at thac early stage, moving in the same direction. Dr Schonland 
certainly reali~ed thac studies in nuclear physic~ would have 10 be 
57 "The C-0uncil for Scientific an(.) lndustriol Research, The rirs, Five Year~•. Lantern, February I 951, p. 45, 
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developed in countrie . uch as South Africa. with a large uranium 
potential. ~•1 
The taffing of these laboratories presented a problem. The gen rat 
\\Orld honage of qualified scienti t had been accentual~ in outh 
Africa. The tmining of re earch workers h d been largely ncgk-ctcd 
nnd lack ol careers and opportunitie hall dri-.cn the be t brams tu JOlll 
lnPe research orgam1.a11on oversea .<•0 
Atomi en rgy development i1 orporatc the di c1plmc: of m~-chamcvl. 
elecmcal and chemical engineering, but 111 the CSIR durmg 1945-1'1!6 
11 wa thr National Physical l.ahornto-:y th t wa d ,elupcu. 
pcc1fically, for ruclcar 1ud1c with a view to train cicn !lits lor future 
nuclear energy rcSC3rch and development 
l>r J du 1'oit \\how , fter the war. Senior Lecturer in Phys·.: at the 
Umvcrsll) of Potchef troom had dcvelo('iid some km wledge of nuclear 
ph · 1cs. He w, ac .. ordmgly appointed m 1947 h) the C IR. \\llh the 
idea that nuclear phy 1c tudu.: hould be developed there Dr Du 
l'mtJomcd the tafl of the C IK on March l, 1947 nd m1ti lly \Nked 
in an old h!.lilding nc I to th Mmt in V1 agie treet. Pretoria. '1 hi 
huildmg housc.-d the Applied R dio- cttv11y Di" ,-.ion \\ hi h \\ rcatcd 
pan of the N tional Ph) i I l..aboratory.) Dr I>.: Toit recall how 
l>r S 1ciring Naud· .howed him to hi first I horntory There \\Crc 
t"o rooms va1lahlc, the one was to be u ed n office ruld 1he oth r 
ct l,1horntol') . 
"oodcn l hie and 
'lihc laboratol) con i 1ed of rm ek tnc I point, 
hair, n thing else. The !.tall comprised l>r J)u 
1 oit nnd J , an der Walt.fl! 
Q lnh:f\lC'" "llh Dr SJ du Toll, 9 I IY92 
(10 "The- Council for 1cn11fi and lndu tnal Research TI1c I 11111 F,,c- '!I c n •• 
I nt rn , I cb I 9'i I , p 4 S 
bl {N C I aurt) AC 4.01 ( R), J du Toar "01c HO:: l.tcdcrus ,nn die 
Prtion~ '1klotrun·. 1mll''l 1um tcr \lt'nng ,a11 dtc 2 1 r d1cns ,an dtc 
Prc1om1 1klo1ron, Junie 19 \, W ' ' R, ll, \ ,er I , p 5 
3 
Stellenbosch University https://scholar.sun.ac.za
The leading mining companies ot the Witw,tter,ranJ, conccr,lcJ ahout 
rhe hcalch of their worker . • wished to dc1em1ine thl' concentrations ol 
uranium oxide and radon* in the gold mines. In other words. tl:c 
amounr of radio-activity in the air (heing inhaled hy mine workers) hnd 
to hi! established Dr Du Toil had obtained hi'i Doctor's dcircl.' hy 
,tuuy irig cmmic rays and reM!arching Geiger-Muller counter . Gciger-
\.fuller counter., haJ to be huih in South Africa. as t11cy were not 
oth1:rwi,e ob1amahle. With his experience he eMahlished the mean~ of' 
con~IJ u ... 11,1, .:'~"•ntcrs that could be U\C<.f to measure the r.idioacth uy on 
the n1;,1e\, 1 he mining companies approJ.chcd the new 1)-cstahlished 
Natio. ~! Pi:ysi,.s L1borahll) to invc .. tigate the pnitilem. The 
m11nitoril'f ,_,: ,ildil,al'tivity and radon gall determination in 1hc gold 
mines wa, lh1.• f;rq imc,rigation programme done hy the Ralliu,,c1ivity 
Divi:.i<1n wiH,:h would lmt"r develop into the Division for Nu lc:ir 
Ph) :-.ics of tb: National Phy,ical Laboratory. In tJu,; w ty the 
Radioaftivir \ l' lv,sion bi~came imol\,cJ with the uraruum tn\ic t1gati<1m 
hcing done: or1 l~-•• mines. t-.l 
fhcrc \\ a~ :i1 tit 11 •i w I wor Id wille interest in nu !eat physics. In the 
Radroac1ivity Div1,:,1;: t"i~1:: wa~ 11 mutual tceling th.lf tha1 l>ivi,;11m 
,hould he cx11:11Jcd ,n r.:'\Jc1· 111 t1cc11n11110Ja1,• a hrciaJcr \(K'ctnun of 
nuclear phy,,c,. than 5,,leh ra(,,•,ac11vi1y. 'lie Applied Rndinat:ttvity 
D1vi,ion haJ been nc.:ated \\ ?11 the ohJecr ot cncouragm8 and 
promotmg th" 11se of nwi,) i>1 l<';"\f!' • n1cre was a particularly hc.l\y 
demand for lh Ar,,lieJ H i1 !1r ;i~· .. \ Hy Pivision•._ servkc,; m wnncctron 
with the importalion of radio,,1;t ;v · .. , uipc , anJ the application ot this 
n,:w rcse,trch 1001 in medical, h,, ·ug' ii amJ inJu.,trial re e,mh I he 
i,;111npcs camt· h> the Di, i'>IOll i. 1 South \frica by air twm im11111 piles 
til (~1\C Faure) ~A ~4.01 cSR). SJ Ju To11 ·o,c ,·r,:ic gc l.tcdcnh, n J1c 
Pre11,11a S1l:lo1n1n•, 11 ~. SJ \1tlh: ·,x.ts1s ,an die ..:crnfistkn 
\:u,orsint:SJlll'tr m•, S1m110s1um ll'r ,1.-ru1g , ,., ihl' 2'i Jllar d1cn ,nn Jtc 
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_ ______________ :_ 
O\ersea "' Prominent an th1 cth1t) \\ Dr I· Ht1lhd,1) "ho 
de\clopcd the wmg-up )~tcm of trnn porting radio I otopc b) 11 
The Pretoria )clotron 
Early in 1948 the CSIR had decided to cquirc an cclerator. 'lltis 
was the fir t major step with regard to the dvanccmenl of nu lear 
phy ,c m c1uth Afri . n ccelerator, a ba.1 resc.·.irch m trumcm. 
h d to be obtamcd in order to m1tia1c nuclear phy 1c e pcrimcntal 
pro rammc 'u lear physicists re mtcrc tcd in th re c11on that t ke 
pl e het\\een atomic nuclei. To bring tomic nu lei mto u h clo,;c 
cont t that the) c n st rt rca tmg. 11 1 necc sat) to hoot nu lei 1 
other nu lei "1th ,eloc111es that corre pond to tempemture of l••ll1on 
of degrees I or th1 purpose ome fonn of ccclerator w 
t th he innm" of 194 , Dr honland mfonncd Dr Du 1'011 that the 
Coun 11 had decided to send hmt to Europe to tud) nu lc.i• ph) 1 nd 
it would he c pc ted of htm, on hi return to outh Afri a, to m111a1c 
nu le r phy i re arch pro mmme t the C"IR. Or "I du ·1 oil 
helieved that C)clotron sh uld be the rcsc rch mstrumcnt ai:ctulred for 
the 1 ttonal Phy ical I boratory. A C) clotron I t) pc ot .:cclenuor 
used m nu lcar re rch for m,e 11g,mng th ch rn ter nd behaviour of 
the b. 1 components of matter. It 1s one of cl s of devices n "n 
pan, le 1:clcrntors, o lied he ' u tltc) spct..-d up the m ,emcnt 
of eh:ctn II) char cd tonu In '-)Clotrun char •cd 
b) or tomic reactors \HTe ~ r the purpo of 
rr Th neutrons c-111111cd I tnrnkmall) bornb3rd 
n the react r re. 11 lil rnd1o«t1\C matcnals \\h11.h 
find 1 \\ 1dcn1ng appll ab1ht) In IIWI. 
1cm th n ar hCll\ lc:ad ('OfllAll'ICn 10 rrm I Cft'\\ nnd 
~ ob\l t I Ont' umc a ram of rnd10,a,..,hc miucrml had 10 
b) lt'ad Ing up to 30 lbs ( I 1,b4 L ) 1111 ei,ght mad 
\Jltnm e nd sett tht e< ra(ho 1\0topt D) the nt'\\ 
method the radio .. -•me uhitanc 11 11 b) 1r 1n a than container 
1 hm onl a k\\ ounc AR e'<' r Cha n R tlon, r 26 
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particle are kepi 1110\'ing m circle b) elec1romagnc1 • and arc ghen c1 
mall accelenumn on c\el) revolution In this v.ay 1he) , n be g1\c11 
the very ha h cnerg1e cqulvalcm 10 million of \Oh!>, n'"t-dcd 10 
pcne1rme atomic nuclei ·1 he .. particle re often protons. the nuclei of 
hydrogen lorn Although these dev, es do 1101 fi urc in nu~.:lc.ir 
po"er plant, they re important tor re arch 1111<J the produ~uon of 
rad10-i lopes. 
I lh end of Augu I J948. Dr J du Toil lcfl for lhe uft1cld Ph\ ICS 
lns111u1c I lhe Um\C II) of Uinmn ham 10 ludy C)Clotrons lherc h • 
v.ould "Ork under Prot~ sor 1 rcu Oliphant. Dr Schon! nd h d 
de 1d d on lhe Nuf11eld Ph) s1 In tilu1e for. ordmg to ,.111 hie 
informn11on nt the time. cyclotron w·a under con tru lion lherc Thi 
JlfOJ t wa near completion nd much progrc s h d hccn m de on 
k.'COnd UbJect, lhc bulldin of proton )nchro1ron 6 
The ft I C)Clotron v. hu1l1 m 1930 hy EO Lnwrcnce (1901 -1957) nd 
1 I I\ m tone m Bcrkele) 66 In \ n u other lahorn1one m the 
ni1ed ·1 tc nd rurope C)clotrons of vanou • 1pa 111e "ere 
constru tcd, but with ,ary•mg dcgn.--c of ucce ,., 
Dr l .. u Toil oon enamed that the cyclotron being hu1h t 
llmningham "ould 1101 be completed "ilhm the '"o years thn1 he 
65 ( 'AC 1-aurc) AC 4 01 { R). ~ du Ton "Die\~ e ktt"dcnis \llJJ d1 
Pretoria S11.lo1rnn•. S11npos1um ll'r \tcrin \In die 25 Jaar d1l'ns \M die 
IT.:1or1a 11:.lotron, Jun,l' 19 3. W~ 'R, '\' \Cr I . pp 5 6, lmm1e\\ 
\\Uh Dr SJ du Tou, 9 I 1992, <Dr u Rl't1mann Pmare ollcc110n) pc h 
b) Dr M ' ude. ~t rhe of11c1aJ 1naugura11on ccrcmonj 01 the C' IR 
C')clo1ron. 26 Jan. 19 6, p 4 (l'\ ltbr1 • Dr D Rellmann) 
66 Jbc firsi C')Clorron WM crc-crcd on o laboratof) table and could cccl..-rare 
proton 10 an cner ~ of !01:eV After rhe C')cl rron prin tplc had ~"'fl c t~'d 
in lht Wi , funher de\elop~m follo\\t"d qua l:I) B) 1919, an enormous 
cyc'lotmn \\1th I pole d1amctC'r of 4,t,7 m v.a, under on tru llon 111 Herl.ck 
In 1939, that \\a., rh maxamurn ire 01 1 cla, 1c ()dormn, be ausc the.' 
accelerated p.utt le would then place ncar 1mokr bl demand on the radio frcquellC') ) tl'm 
tJ7 ( AC F urc) SJ du 1 oh· "1>11: Hoo e L1cdems \IUJ d,c l'rC'1om1 
1Llorron·. Sunposlum let \ 1Crtf18 ,an die 2S J r J1cm \M die Pretoria 
11:lorron, Jun, 19 • \\ ~ 'R, 'Vs \C't!la , p ti 
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,,ould he lhere nd re e rch on 1h completed C)clotron \\as. lhercforc, 
our of the quc ti n. A tudy of the a, ail hie nu lcar ph) i s liter:uurc 
of the rime indicated 1ha1 Kat Sicgbahn at lhe • obcl Ins111u1c ol Ph) ics 
111 iockhohn wa orkin • on new dcvelopmcm in nuclear phys, • 
namel) , nu !car pccrro opy•. A mall group of hour 15 ic111i 1 
there, "ere p:ini ularl} produ tt,c nd conrnbured 11hou1 40 
puhh lions nnu lly fhc obcl In lllUIC had quired a C)CIOlron 
th I could clenue deutcro.15 10 25 1eV. Dr Du 1'011 c roe ti) 
rc'4uested the C IR Iran fer him 10 S1ockhol111. After Dr AJA Roux 
(then onn led "'ith the Build111 Re arch fnstirurc of the SIR) It, d 
paid ,, v, 11 10 the uffield lnsrnure nd a en incd the c,rcum ranees 
ther... . 11 " ., d tdcd hy the Council 10 transfer Dr Du To11 to 
St ckholm While t tockholm. Dr Du fo11 ,, lied labonuoric (m 
order 10 ob crvc th · progrc,; made m nu le r phy 1c re e n:h) at the 
Coll ge de France 111 J> n • th Um,c ii) of Rom (\\here n earlier 
coll uc or l·nnco f-cnni, Dr rnaldi, "as 111 ch,1rge), Zun h and 
CopenhaJ,tcn. 69 
t tockfl(~Jm Dr l)u To11 " igned to \l,ofk "11h J'rofcs or Hilding 
I Its on mo research project of Kai Stegbahn ·n1e e two project 
"ould demand ht ttcn11on tor the duration of his tay in tockhulm. 
Hm,c, r, Dr Du Toll could I o dc\'Olc rime 10 planning th uclear 
Ph)s1 D1\l ,on tru11 he \\a Jlpomted to e tabli h on hi rerurn 10 
ourh Africa . lie " as i tcd 1n rhi by rwo occurren cs. Firstly. in 
usu 1 194Q, rwo inrcrna1ionat conference on nuclear ph} 1 and 
co nu rays \\Crc held in Basel, wirzcrland . .ind Como. Italy Dr Du 
foir trended both these conference nd h J 1h1.: pri, 1lcgc of mce1111g 
lcad1n, phys, t t u h Pauli, I ern11. lfcisenht:rg, Hu hner and 
BukJ:cr. ° From their d, ice he could de1em1in • h w he hould set 
Kn1 1cgbllhn Member of 1hc wcd1 h Atonu R ar h C.oun~11. M miler 
of the ~oticl lns111u1c Comm111cc for Ph) M ~ 
69 ( AC' hu!'l") NAC -OJ(~R), SJ du Toil. •01e Hu kle<lrni ,an J1c 
l>n-tona S1klouon•, S1mpo mm lcr ,1cnn , n die "! j r d1cns ,nn die 
Pretoria 1klo1ron, Junie 1910. W R, ' \IS ,er la , Jl 6 
7 1 Ille leading ph, 1 1 t \\Cf'\" l>r \\olf ang J>auh. IC'('hn1 al l m,er II) 
Zan h, 'i\\ nzcrland, Profc Mir l.nnco I emu, t OIH' r II) of Ctu o, J\ , 
7 
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ubour c tnhli hing ll Nuclear Phy ,c Divi ion 111 a c untr) like South 
Africa, in which th,11 field of "ience wa complctcl) OC\\ nd dtcrr 
funds ~ere limire<l. ·ccondl). the Director ol the Nohel In lltutc of the 
rime. Dr Manne Siegbahn. made a point of 1111roduc111g Dr Dl• I oit 10 
the many \ i iting phy ici t, 10 the obcl In 1i1u1c. l'wo nuclear 
phy 1i::i ts that he knew well were Or GT Seaborg and Dr F 1 
facMillan 71 
Everyon "uh whom Dr Du l'oir u1 cu sell the m,111cr wa ol the 
opinion that nuclear spcctro opy was the aJ\ 1sable course 10 m1t1a1e 
1ud1es in nucle r phy 1cs, The expcndaturc invohed would n : be 
unreasonably high , nd lhc -.aricty of pr0Jec1 1ha1 could b-. rcscar )11-,_! 
was grcnr . In order 10 commence 11 nu le.ir pc rroscopy programme, 
the a qui i1ion of an accelera1i1r 1ha1 could produce I otopcs for 
research, w e scntial. A h 3\') parti le aclcleraror with i1uequ,11c 
energy, o that the charged panicle could penetrate nuclei wuh the 
rcntc!\I nuclear charge, \\Ould be II cc my. Tite heam inten!:lly woulJ 
have tu he such that a rca oruihle production of r dio-i oropes could he 
obuuncd. A cla I C}clntmn \\Ould meet the c demand • and Dr Du 
Ton wrote to Dr ' ud 11d enquired whether it \\ould be po s1hle 10 
cqu1rc a C)clotron tor 1he u fear Physic~ D1vis1on. Dr Du Toit's 
oncept w s that a national centre bee r ,uli hcd around 1he C)clotron at 
th· ' IR, and thar the la 1litics a, 1he centre be pu1 10 the di posal of 
k 1urcr and doc1or:il tudcnt of ,1II 'outh Aldcun unavcr lllc.s In 
that "ay, South Africa could train 11~ 0\\11 nuclear ph) ach!s, anJ at the 
Profes or Werner K rl lk1 mbcr , Dlrc('IOr of the \1 x Plan I( In 111urc for 
Ph) 1 , G 1110 en, German> , 19-i<, 19~8. Prof~ or Jo him Anc!re 
Bu hner. Gennan ph) 1c1 1: and Pror sor C"J R:iHer. Ph) s1 I ho IOJ) , 
Pl11hp • nmcrd,1.m, ~ctherland . 
71 l>r E<hun 1 111 on 1oc~t1llan, Nohel Prize \\ mner 19-SQ, Dr Glenn 
Thr<idon: bor , (~A l ·au;c) Ar' 84-01/SR), J du loll' "[)1r Ho_ 
c k1cdcn1 \Ill die Prctorta S1Uotton•, S1mpos1um ter Henn \an Jtc 2 
Jaar diem \aJI die Prctori 1klotrun, Junie 19 3, W ~R. , \'S-H•rsf 8, fl 7 
8 
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\amc: 1m1e could devehlp the dhciplinc nuclear physics through research 
donr: ar the centre. 71 
In November 1949 Dr Du foit was shatrcrcd when he learned thar he 
h.td not been consulted on a decision made by Dr Schonland com::crning 
the acquisition of a linear elec1ron accelerator from the lJmrcd 
Kingdom. Or Schonland had decided to act acconlingly and acquire a 
linear accelerator. Dr Du Toir, having been ovcrscas for lllUrtccn 
months. ,md b} tha1 time having acquired much knowledge on 
cyclntrons. realised that no worthwhile nuclear phy.,ics re,carch could 
he accomplish wirh an electron accelerator that "ould be un,1llle to 
produce mono-energetic nucleons. Dr Du Toit ,)ought the advice of 
ccnain physici\ts whom he had nict ill BascJ and <focussed the mailer 
with MacMillan in Stockholm. 1 hey all agreecJ thar for a c:ountry that 
could only altord 10 a<.:quire one accelcrn1or. a cydotron W,1' the besr 
choice and that an electron accclel'ator would he a pour decision. All 
these tcstirnomc~ that D, Du Toil gathered together, he sent to Dr 
Naude with the fervent rcquefit rhat a cyclotron he acquired (tor 
accelerating protons). At lhe beginning of I 950, D, Du 'fnit wu, 
informed lh,11 Dr .Schonla11d had ,lllcrcd his ueci,hm 10 ohtain an 
electron accelerator and that th.: Council of the CSIR had ,tdvi,ed the 
Prime Minister lha1 the CSJR should build its own cyclotron. The 
Primc Minister, Dr Malan, had given his C<>tl\Cnl with the prerc4uisi1c 
that. as far as Plhs1hlc. loc,11ly produced matcri,1b -.Jwuld ht• used. as 
well as a South African work force . Dr Du Toil wa\ delighted hy this 
turn ot cwntl. 7J 
A C 'IR dectro tcl'hnical engineer, C' Kntzingcr. wa-; uppoimed 10 he 
in charge ol' the ~onstruction of the Pretoria cyclorron. He joincu D1 
Ou Toit at the No"1Je lnsritute in April 1950, and together they started 
71. <NAC hlurt') AC R4 Ol1SR1, SJ du 1011. "Die 1r111'-' gc,l.1cdl·111, \,111 dtl' 
Prl·ll1r1.1 .'i1l..:lo1r11n•. 511111 l\tUm le, v,~·11n~ \an dtc .:!'i 1,1,11 1.hc115 \ ,111 J11.• 
l'r1.·1on1-s1l.lou,1n, Junie 1910, \\'NNR, NVS \l'r,lag, pp 7-11. 
7J fNAC' 1-aurc) NA(' H4 OJ1SiH. SJ Ju foll: "Die Ht,ct: gc,kicdcnl\ \,ut du: 
,
1
ruona,S1klorron•, Simpos1um let \'ltrin~ \Jn die ~5 J,ur tJ1cm hln 011.· 




on the de ign of the C)Clotron tor South Africa. In Scp1cmhcr 1950, 
Kn11.mg r procccdcJ to the United State where he worked w 1th 
Profc or l.ivin tone at 11T. The 11N dcci,ion that had to he taken 
in connection with the C)ch,uon on the Jc ign nf the C)clotron 101 the 
PL wa). to dctcnninc the energy of the accelerated particles and the 
hcam inrcn ity. Fund were limited, hut it wa<. c scntial that the 
cycl 1tmn he adequate in order 10 fulfill it fun 1i n a 1he core of rhc 
envisa cJ na11onal nuclear phy i centre. In 1he ch(licc ot the 
rarnme1cr of the qclotron. Or l>u f'oit nnc.l Kritzingcr v.e1c trongly 
influenccc.l h) a thorough inve tigauon of the co t of the class, 
cyclotron publl hcd h) Pmfes or L1ving'-lone in the Journal of Applied 
Ph) ic in 1944 u 
Th .. m gnct i the mo t impon, nt pan of the cyclotron. '11te magnet 
plu the •cnl!rator y tern cost about 0% of the total price of the 
C)clotron Dr Du Ton and Krimn •er were fonunatc 10 he able 10 
~~ure the consulting crvices of Dr Dreyfu!., a South Afri an. then 
cmplo)cd by A ~EA in V terA • Sweden lie wa one of rhc world' 
hcM authoritie on m, net de ign. Iii dvi c on the m, gnc1 w 
invaluable.7 
74 In choo m D de 1gn ener&> of 16 M l for dcu1eron,. nu lc.ar rca tions "1th 
good cffie1en,y m the nuclei, up 10 the highest atomic numbers, could be 
obtained It the magnet was manufactured m high quality tcel, the magnetic 
Oux dcnstl} would be 1,6 1 and the pole J1umt"tcr I, 13 on If the 
me urcmem of the g p lx-t" c.:n the pole of th m:ignct pieces h d bttn 
cstabh hcd , the 1zc of the ac,elcnuor can he determined A larger g p ,, 
a lar er beam In mruang the dcct I n as 10 the 1ze of the •np. Dr Du Tun 
could pply the l.no"lcdge that he had amcd 111 o,c:rse l11boratone Ille 
MI l c clotron could rroduce au many as I m A deuteron "1th the ap of 
140 mm. At 16 Mc\'. mer d1 1p l1Un tn the target 11.ould mount to 16 
kW. and that..-. the nu\imum thlll could be employed with the 1hc11 knol\n 
1cchntques. It 11.as, therefore, d 1dcd to make the gap 140 mm ( AC 
Faure) AC 4-0l(SR) SJ du Ton: "Die H e kicdcms van dte Prctona• 
1klotron•. S1mpo ium ter ,lcrm ,an die 25 1w diem van Jte f>rctona• 
1l.lo1ron. Jume 19 3. W , R, 1'\'S ,mt • pp H-9. 
7' 1111ng 011.ay the m 1dc comers of the ,cni,i,I )Oke bars, for eumple, 
enlarged the npcnmn11al rca round the , ut.m chamber On ht• 
uc e511on 1he Illa.\~ of the rroposcd magnet 1o11iis n:duccd to 80 tons (Nr\C 
r urc) SAC 84-0l(SR) SJ du 1011: "Dte ,l'QCf c laedcm ,an die Pretoria 
S1kl,>tron •, Simpo 1um ter , lcring , an die 25 J.Ur d1cn., , an die l'rctona 




Dr Du Toit returned to South Africa in August 1950, and Kritzinger in 
April 1951. The planning of the cyclotron for the NPL starred in 
earnc,t in June 195 J. More than 300 drawings were prepared. The 
design was a challenge to South African indusrry. The magnet was 
estimated 10 weigh 80 tons. (The actual weight of the CSIR cyclotron 
magnet is 84 tons). JSCOR was prepared to undertake the manufacture 
of the magnet The sccel that JSCOR delivered proved to whac degree 
they had succeeded in their em.leavou1 . It was even an improvement on 
Che given ,pccitications. 7fi Tbc sceel was particularly dillicult to 
machine. t>ecause of it:-. softness. The Van dcr ByJ Enginccrmg 
Corporation (VECOR>. to whom the task of manufacturing the magnet 
was assigned. were particularly successful in accomplishing this task. 77 
As far as the radio frequency system was concerned, the firm that 
undertook the construction uf the dct.>s (which have an unusual form). 
was mstruc1ed to use two tons ot oxygen-free clct:trolytic coppcr.11' 
'J'hi~ involved, .1mongst other things, that in the as),cmhly of the dec1,, 
copper would have 10 he welded 10 the steel. It was spccificd that the 
completed copper dee), would have to be totally air-tight. 7•> This task 
was :.ucce~sfully accomplished. Pressure!\ lower than one thousand-
76 'The Meel for the magner had to be manufn lured w11h spcc1Jic magnetic 
pmpcn1c~. and amongst other ~pcc11ica11ons, a carllll11 ..:onrcnt lower than 0, J 
percent. Gaus\: Unir of rnallm·uc nu, densiry. Origiu: li:arl friedric;h 
G.ius~ ( l 777-l !1.5S). German ma1hrma1ic1an and phy\1c1,1, 
77 VECOR was ullligcd IO construct polt• piece,. lla1 and parallel to 0,1.Kll rnch 
fn ;main such rrci:1~1on wa\ a ch;lllcngc. Sn ~uuc,~lul wa\ the manutm:ture, 
1h:i1 on final as\emhly 1hc gap of lhc OU,!!ner wa~ accurntc 10 w11J11n 0,6 
1housand1h of an inch . (Dr D Reumann· Pmare C'ollecuon), Spt·cch h) Dr 
SM NautJe. Prcs1den1 of the C'SIR, at the official maugur.1tm11 ceremony of 
the CSIR cyclotron. January 2f,, 1956, p S: AR Ne\\h)' h,twr· Chain Rl.!acrlon, p . .'.17-19 . 
7H /\ cyclo1rnn ~·omists ot l\\o evacuated hollow rncral dt·c~ in a u111torm 
magnetic fil'ld pcrpcmhcular 10 their plane. Pmions or orhcr i,t>suivc ton\ 
arc mjcctcu nc,ar the centre An t-lectric gcncra1m rcn•r,cs rhe potrn11al 
dillcr..-ncc bt't\\ictn the dee\ a1 the orhital frcqucnc} of rhe ion~. ,o they are 
.1ccckr.i1cd c.ich rime the) pas, through lhc gap ~rw«n thr dee, . JW K,ml' 
and MM Srcrnheirn· l'hJ,k,, p . 461!, 
79 l'h1, IH>uid ,m1ount 10 a lea}.; rate so \tn,111 th111 a thous11nJ year, would Ix· 
rc11uirct.1 lor the chamher tu Jill up w11h .ur. 
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Wand mg lhc firs1 magnet of the CSIR 's C)do1run In this pI~1ure one c,mJu1:111r ht)Cr 
h rnrnpktc 




millionth of atmospheric pressure were achieved in the: cyclo1ron The 
coils of the cyclotron magnet were the largest coils made in South 
Africa up to that time.Mo 
The above aspects were but a few of the problems that the nuclear 
physiciMs imposed on South African induo;try. They give some idea of 
the precision required in the manufacture ot the various parts or the 
cyclmron. as well as rhc magnitude of the unJenaking .M 1 'fhc design ,1f 
the building t11at would house the cyclotron was a chalknge ro the 
engineers. The stahilily of the founda1ions of the hall in which the 
cyclotrnn would he asscmhled was a crucial feature. The consuhing 
engineers were required to give this a,pect ~rccial at1cnt1on . It wa~ 
stipulated by the concrete engineer, that the foundation of the cyclotron 
might not defom1 more than 0,005 inch. regardless ot what the ground 
unc.Jer the foundation might do .xi 
When the cyclotron magnet is switched on, the pole pieces are drawn 
together with a force of one hundred tons. Ir has happened that 
80 In orclec 10 wmd them a special machine had to be constru..:tro . A hollow 
rod of aluminium. 1111 miles (appro,imatcl.> ::,4 I.ml long, and with a cross 
\1.'Ctional ,1rca of one square inch. Wit.\ wound under a ll'nsion of ,cvcral Ions. 
The windings had to he parncularly secure in order 1tia1 1hcy duJ not spnng 
loos~· under lhc r,1rcme 1c11s1on. The construc11on of 1hc 1.:011~ wa, 
successfully accomplished. (Dr D Reitmann: Priva1c Cnllt•c1ion), "Prnbleme 
in verband mer die hou van die S1klo1ron", Opcnmg ,tdt.lress by Or SM 
NJudc, Pte\lt.lcnr of lhe CSIR. a1 the oftic1al inaugura11on of the CSIR 
cyclotron, January 26, 1956, pp. 5-6 
81 (Dr D Reurnann: Priva1e Collemon), Speech by Dr SM Naude, Presidcn1 of 
lhe CSIR. al 1he official mauguratmn ceremon1 of the CSIR cyclotrf'11, JanUJI) 26, pp, 5-6. 
8~ Cons,dcnng that the normal allowilnce in the built.lmg tndustry is about one 
hundred 1imes greater than this figure. 11 was an accomplishment rhai ,uch 
nccuraq was a,rually achieved There were a numher of other spcc1fica11on~ 
thJI required special aucn11on Suffi<:icnt shielding had IO be given 10 lhe 
cyclotron to ensure tha1 sensitive el!.pertmemal work hc.•mg done in lhl' 
nuclear physics bu1ldrng. would not be ilftecu .. xJ . The builder was requ1rct.l 10 
cast the cnr1rc concrete root of the m:1111 hall (44 X 34 X :1 feet or 13.4.2 \ 
10.37 , .'>I melerl, 10 one day. The arch111•.;1 was mstru1:tet.l Ill rnnvcy 
hundreds of clectnl.' wires anJ pipes tor wa1er, ga, and compressed air to thi; 
ma,n hall, bu1 neu1mn, m1gh1 1101 csrape from the hall ,,long the rut>c, and 
duc1s t:1a1 hou~cd 1he winng ,llld pipe worl-. . (Dr D Re11mann: Pnv:ue 
Collection). Speech by Dr SM Naude. Presit.lcnt of the C'SIR. a1 1he official 
mauguration ceremony of 1hc: CSIR cyclotron, January 26, pp. 6 7. 
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1.: clcrator magnets ha, e collap ed under 1h1s tremendous force II i , 
1heretorc. a 1cn e moment "hen 1hc 110.,..cr uppl} , cu,atcd tor the 
tm,1 11mc and the deflections of the magnet ha,e to he ;11casurcd. 'l11c 
magnet ot the Pretoria C)Clutwn functioned e.\tremcly "ell 111 this 
re pect.83 As tar a it wa known at the time. 1he Pretoria cyclotron 
was the fir t cyclotron in the world with a full) uu1uma11c target-
rcmoving• mechani m.s.a 
All 1he large comporn:ms were manutacturcJ 111 outh Atn~a. except 
the v,. uum chamber, which "as made in S"eden. E~entually. fter 
numerou diffi ultie . 1h cyclotron was brought into operation. The 
first heam of 16 MeV deuteron "ere ccelerated in 1955. The first 
hcam. ho.,..e,cr. d1 ppearcd bctore full radius "as reached. ~ Tite 
ltnal cost of 1hc cyclotron \\as pproxunately £59 000 (RI 16 0001 l11e 
South African manufacturing indu~try had proved that 11 could 
undertake '-Ophi!'.t1catcd scicn11tic projects. 6 
Because of the ab ence ot n accelerator. dunng the peno<l 1947-1956, 
the Divi~ion Nuclear Phy ics of the National Phy 1cal l,c1horatory 
concentrated ib ctivitic~ on the tudy of r.td10• nuclide-.• and mm m 
radiation,• and the application thcrcot. llo\\cvcr. from the heginmn •. 
83 1Dr O Renmann· Pm·atc Collec11on), Speech b) Dr S 1 Naud , Pr. 1dcn1 of 
the CSIR, •· the offirml maugurnuon ceremony of the C IR .yclotron 
January 26, , . 7. 
flcr madiauo,,, the 1arget 1 mten.~I) nld10- 11, e and dan,gc:rou to handle 
Inc Pretoria C)C:'ltron tall sohrtl 1he 1m,tilem by de\l:lopu~ un mtercsung 
11lt'\.han1 rn that, alter ra<l1at1un. turns olt the water to the target , th t ,enc 
as a coolant, anJ rcmme- c,ces 11o111cr Tlle targct 1 then drav.n from th 
cyclotron 1hrou ha, uum gate\ he that automaucally llxks nnd prc,cnr 
air lrom cmenng a \'llCUUm > tern. fter that the target 1s dcttcheJ and 
transpone.i through a tube "' the ph) ,cs laboratory. Thi v.holc a.:l,fHI ts 
done ni"cma11call) (Dr D Rehmann. Private C'ollc-~t1on), SpcCl:h by Dr S\1 
~aUlk , F'rcs,dent of the CSIR 111 the offi tnl m u uratton ccrcmom of the 
CSIR i; lotron, tmual') ~o. rr 7-
8~ B} <xtvbcr 195R, be m iniamty 11 200 ms m mpc:r at 15 \le\' v. 
hsc,co 
8h l 'AC I :iurc:) :"1/,\C .(ll(SR) S, du rou, "Dae \ ' rod Gcs\rc:dcnh ,1111 lhc 
Prrtun:i-Stklotrnn·. S,mpo sum tcr , 1cnn ,an d1:o • ~ J:aar drcn\ ,an drc 
Pretorn~- 1klotmn, lum 19 , W~~R. ' \ ' S ,cr,la6• pp Q, 10 
9J 
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lhl· rcsc.trch pn,gramme~ 01 the DI\ 1 11111 "ere ·in 111 I) mllucn1.:~'CI h) 
lhe pruspcc1 of rhc qui Ilion of .in accelerator 87 
No douh1. hcst<.lc the mtrinc:i : \aluc of the cyclotron as the m 11umem 
on \\htch the re carch programmes ~11 th" I hormm) \\ould he ha ed. 
i1 had value tt•r nil the bu1lcti11g contnrctors tha1 \\ere 1mol\cd m ll 
constmcrion n.c expcncn c galllell \\Oulu he of hcnct,1 111 pmJcc" 
that lhc Arom1c hncr •y Boan.I \\ould laun It l.lurmg the l,11cr fifties nd 
SIXIIC . 
l)ur 111g lhc }cars, he fore the ' ccond \\'orld War, nu lcar phys, ·s 
cons111uted hut a mall pan of the IUd) of ph) 1 s In 1939 fc\\ 
lc.xthooks 11n lhc ub1ec1 nuclear ph) ics \\ ere oh1n1nahlc 
md11.:ntcd m n pre\ 1 u ~ h 1ptcr, the three m,1111 1.:cntrc for re c,1,-r;:h \Jll 
11ucle,1r 11sswn \\ : r, R,,r.,. P,m nd Uc1l111 l·crm1 's team 111 R me, 
1-redcrrch and Irene Juli • r1 ind 1hc1r colic 1gucs m Par1'!, and I luhn 
and Ira m 11111 with their e 1.111 i .. Berlin 
In south l11cn, ph) 1 "' 1ud ·111 heard hule ,1bou1 rhe nuclear ph)sr 
rc1.:t Dr ~, du 1'011. \\ hu \\ould later r,I ) le dmg rolt• m the 
c rahlt hmcnr or nudcar phy51cs tudic m outh Afric.1 , tntcd in n 
mtcn1c\\ that up 10 194 •• the )C r 111 \\hi h he o 1111000 Im, M ·c. 
degree, students were not le turcd (111 the UbJCCI The kno\\ lcJgc th:u 
he had n quired m thee rl) 19-'0's, he had le;imed trom the lcw re:-:I 
hoo s ,1,,1ilahlc, anu only I au c the suhJci;t "as of p 111cular 101crcs1 
10 him Duni, the \\m , for secu111y rca~ons. no ni:lcs \\ere 
.,llm,cd tti he puhlr hcd (111 research m nudcar ph) 11;s Ir \\as . 
there lore. onl) fie r lttc c, plo roru 1ha1 ended the w,11. 1ha1 the gent <1l 
117 ( · C I aure) :-. 4-0l(SR) SJ fill • "Oorsig oor du: "cnl11 1ka ~ 1,orsm program•. S1mpus1um 1er \ jcnn!' , an die 2 Jrutr thens , ru1 du: 
l'rrhma 1klo1ron, Junie 1983, \\ l'\~R. 1 \ ~-,er I,•, I' W 
lmcf\ " , uh l)r SJ du Ton, 9 I 1<>~2 
Q4 
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puhh he me \\are 1ha1 nu le r ph s1~"1 \\l uld he n c .. ·nl\.il ,l',pc:~1 
of the ph) 1 d, 1phnc 'o cOUntr} could 111 future llorJ 111 1 •n re 
lh d\ I emenh lh t h.1d ( ken pl C Ill lh I field of rcncc 
'u Jc r ph) 11.:s "ould fom1 the b 1, of II J.:110\\ I d •i; 01~c, 11111 • 
:-u le r flO"Cr produ 110n II hould he under tood that I the Nu 1 ... 11 
Ph) 1 IC r) purcl) nu le r ph) sics ould he tud1 d nor 
nu 1cm en r ) 'u le.tr ph) i,1cs 'I\Cs the 1en11 ts 
knfl\\ led •c of the pnnc1pk-. of ph) 1 s, hut the 1mplcmc11ta1ton 111 tht1 • 
principle he "uh the nuclear en 
> oun OUlh fl p}t) lh If ha I tl"'lnlllg I ii 
nu lcar ph I I, bonitory It ) hould ommu • their I arch l rk 
unul the) oht llll.'d dl1Ctorat nd 1hc11 pmcc1.:d for funh r tud 
mer With .i 1a tcr De •n."C' \\ould he Jlfl(lllllL-d 111 
rorcli;u labo tone s I t 1m to the pmlc or nd h d nf 
l,1hor.11011c \\'uh doct rate, S uth rr ns \\en· • eptcd s lull 
qu ltficd re n.: hers "1th far m ire f 1ltt1cs t th II rlt,pc s.il fhc 
Col•ld 1mmed1 tel\ prLx:ccd u1 m re :,d, need re u h (ulh.:n 
urlllhramahlc m 1cm1fi Iner aturc). nd the 11111 pent , \er ·•• "uulo 
he: of far re. 1 r \ .. luc 
1h 19.i 
, ,, cmplm 111 • 1 '\7 000 m ·n nd "''mcn "1111 
u1mcrs1t) de n.-e on 01 the 41 
-ere res ,m.h cngm er!,; nd O rcsc rch chcm1"t.. I rge , th 
number ol qu 1lihcd re .u-ch \\or~eri. m the t 1111ed St,llc\ \\,1-. 11 "• \ 
n 11 ~'t•ns1dcrcll I r •c en JUSh rcJX ,1 10 1h Pr'-'s1d ·111 ol 1hc l rmcd 
lill •s rc~ummcnd ·d tha1 11011 hould he t en IO r.11 Ute numh-:r tl, 
270 )() b the c.ir 19 7 In th,11 ear II 
\\ il s1 ndm • .00 
nullion pound\ 11 )c r on 1cm111 re r~h Unt.im nd the m •ct 
l nil n ,,ere pc11d111~ 76 1111111 11 pound (RI.. 11111111 nl nd 00 n11llt 10 
IJ I .SH 1hesc '-'llUnlncs 
IN lmm1 \\Ith I> SJ du hi I 9 I 1992 
S.. llh and Ind Ill I R\ Jrth ,Is It 
I 
Stellenbosch University https://scholar.sun.ac.za
,1werc 1mohcd III cx1cns1,c nu le.tr ri:scnn.:h programme 10 .icqum: 
knO\\ led •c con enun 1hc rclc.i •. conrml c111d nprh a1mn of nuclear 
energy. As lar a nuclear research \\as con crncd. Sou1h Aln 1 111 
compan on ar the end of the 1940' had m de bur I humhle t rt 
Dunn• the 1'>50' nudcar phys1 \\a 11 mo I popular md s ughH11tcr 
course ol s1udy II rcccl\cd much puhlr ny nd m ny phy 1c1s1 \\1shcd 
10 cqu1re a greater kn >wlcd c or nuclc r ph) 1 'JI At the a110~1I 
Phy s1cal Laburatol) "1th the cyclolton as rhe ha I of rcsc,1rch, n 
number of 01h·r 1ns1rumcn1 \\ere quired. In 1'1 0 the Dl\1s1 n 
u lear Phy I ordered heta pc trorncrcr from Sweden 111 
m uumcnt \l.ould I ter be used 10 dctcrmmc de II) heme Uranium 
dee.) t a pt.--c1fic rntc. nod 111 this \\a) •colog1 1s 
esr.ihhsh the gc of layers of the- earth and the 11gc of fos 1ls present m 
the I ) er . J n c tnhlt lung , nu lcar pc 1ro opy I, honuot') . n 
clci:tro,ru1 •nt II I otopc ·p r.uor \\ .,~ C cnt1:il Jots \\ constru too 
nd operated \\ uh greai u ccs~ 11-
l'hc first mcc:un of the s1,11u111r) 1om1 • l·ncrgy Hoard look pl,u.:c tn 
C p.: To\\n on IS 1 rch 1949 l ·or I numhcr or )Cars lh" Buanl 
concerned Itself lmost ex lu I\C)) \l uh urnmum pmdu 11011 nd lie • 
nnd "uh II rcsul.ilof) tun 11ons rcgardm • all nu..110 ,1c11\ c mall'rtal,; tJ l 
111c I ue ol nuc-lcar 1cscc1rch was rimed for the lirst tune thwugh a 
fll post I sub111111cd IO lhc Roan.I m I 9Ci II \\ s suggc t..:1! th: 1 
1c1111s1, he 1r.11nc<l Ill nude ir ph) sic 1\n 1sse smcnt 01 t•nd 
rc-4U11'Cf1 hir t If nd 1hc n c ary I 11:ll1t1cs 10 he put 111 1h•.:1 ,1 , rns,,1 
\\ s 1ricludcd 111 the proros: I Thr Boa1d uppro died a • 11 ,. ~hat 
u1l 'i) 11p.t1hc11 .. I rt: ,ur) . "h• h at Inst rcJcctcd th rcquc-.,,, t,ur "-3 
!.Uh i:q"•curl) mdu t~ 10 re ons1dcr 11s uec1 1011 , nd llnall) i1g •cJ 10 
----------
9: 0 ), SJ hlls. •0011,1 \ ,,n ,he >.cm ,,,l,. 
~pro un I r \lcnn \ llf1 die 2 1 r them \, n dtc 
l'rct,,n~ ~ \'lutn'fl \\ 'NR, N\' \Ctlll11 , p 4J 
91 R 'C\\ h, Ir ~r, Ch;i1n Rt C"liuu, p i I 
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make fund a,a1lnblc. ll11 wa, toll1l\\eJ III mill-1954 l'i) C'ahmc1 
approval tor rhc Board to fom1 11 O\\ n !lit) sic lJnil The proposal 01 a 
Phy ,cs tJnu wa, pc 1tical1) mmi\lllcd n rhc b,l'il ot 1hc need for 
rl's.:arch on ura,uum extra 111111 ,100 refining 94 
1h1s \\ , lfll' vcr)' he •inning ot an order or c,cms 10 both prornmc 
1ud1e m nuclear ph) 1cs. an<l Ill rdinc Sc1uth African uranium <;ti 1ha1 
it could he used lor the pea eful appli1,;a11on ot atomic encrg) 
In J,mu,1r) 1955 re c,m.:h \\Its begun at the N111ional Ph)sk,11 
I.J1h,Jrn1ory llll the decay ~heme on ce,111111 dcca) produ 1s of uranium 
l'h • heia ,pcctromctcr was us-ed 10 dcten11inc 1hc decay cheme It 
\\& later upgraded h) Drs Jan 1..ouw imd J\ L de V1l11crs. l..tter l>r 
De V1Jhers hu1lt a pc 1romc1cr tor SA OJ., 1h:,1 \Hluld he u cd m I 1te1 
hc.t\) ,,a1er anal) sc.s "" 
II was wuh the c tahh hm1:n1 of the Ph) ~ic Umt lhat lhc A1on11 
Fncrgy Board m 111111c:d a htir di) chemc lor .South Alm:an r,hy 1c1 I 
'I h Na11011al Phy •cal I horn1or benct111ed great I) from 1111s heme. 
nun1her nl profic1cn1 1e111i r procc1.'dcJ 10 rcse rch pcc111c a pcc1 
tif nuclear f)h) sic t lhc.• N111111n,1l Phy. i al f.ahorn1ory. Wi CJn I Apnl 
195 the 'allunal Ccntr~ for rundamc111al Nuclear Ph)"rcs Re ·arch 
,me.I l.:ducation wa offil'i,1ll) c tahlishcd by the N 11oruil Physical 
Lahomtor) . I\\ n c.xpcncnccd o, crs<:a nu lcar phy 1 ,,ts Jl'incd the 
I It to s i I \\ 1th the 1n11nin • OI J,a,iccd ,1udc111s. H) the middle nl 
I 95t,. II\ c student were cmr,lu}e 111 the DJ\ 1 ion Nu kar 
Spcctro,cop) . Thc,c tullcnr nh1aincu bursaries liom the A1orn1c 
Energy BoarJ I hey \\1:rc the lorcnrnncr ol a line of South African 
nuclear ph) 1 1,1, 1h,I! \\oulJ con111bu1e 10 the c,1at-,ti,hme111 of nudc:1r 
,tudic, 111 varu1u, un,vcn,itic-. anu ins111urions throughout rhe nuntr) : 
Dr hnk D.1rnard , Pl> 11,irm:r. Pr,,fo,~1>r RII l.c111111cr. l'wlcs or WI. 
9o lntenrc\\ "'llh Dr SJ uu To11, Q I 1992 
97 
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Raurenbach and Dr D Renmann 97 foe e penmcmal research 
programme of this dh1 10n na dire led 10 beta and gamm 
pcctro opy of rndio- 11ve nu lei. A a re uh of these de,clopments 
lheorcuc I research on nu le r models nd nuclc r mailer "a be un 11 
·1 he 1nitiathc hy the C JR m cstJhlish111g nuclear •roup. re lmn 
that kn wledge of basic nu lcar phy 1c \\a cs ent1al for l,11cr nu lear 
re ~arch, produced team of 1cnti t that had rccehcd d, need 
lrnmm 1n nu t~ r phy 1c . omc of the members of that team \\0uld 
m, ke ,aluablc contnhu11on 10 ·outh fri , ' nu lear research nd 
dc,elopmcnr pro ramme In the bcgummg 1hc unl',ersmc \\ere n 1 
soc1a1cd w11h 1he programme I the I horatory - the rca on lor ttu 
\\as that th field \\ too ne" 
When l)r Du To11 1 Potchefstroom m,ers11y dur111g 
the early 1940' , Afnk an \\a,; th medium of mstru tion A cordm 
to Dr Du Tou t that lime I ture m phy s1 al the Umvcr:sit} of 
..,tellenbo h \\ere 111 rn h h Po1chcfstroom ,,a the fi t mmersuy to 
lea h nuclear ph) 1 through lh Afnk I ns medium Wlule I the 
u1mers11), r>, Du rou referred 10 Dut h phy I s 1e~1boo nd the 
Out h 1cnninolo '} ga,c tum ~nucn ~ for Im u1s1,~ fonn Jle became 
aware of ho\\ lt.><:hn1 I tenns should be formed f>r Du Tou and Dr 
1 ' ud both \\ orkcd on the I 1rst Afnk n\ ph} 1 s lo 31) 1 he) 
1m, c to create \\ ords that \\ ould be e phc11 ol \\ h I the 1cm1 ac1ually 
m1phcd w The Alnk an ph>s1 glo ry "a later puhh hed h} 1hc 
u1d-Afnk nse k,1dcm1e vir Weten k p en Kun When lhc 
C)clo1ro11 \\as being built. IJr Du rou felt so stron ly bou1 th" fa 1 
that the a11onal Ph) sic I 1bonHOI) " being c t h11shcd hy 
rip11on on the l'rc1orm C)Clotron 11hc control 
-----------97 lntmle\\ "llh Dr SJ du Ton. 9 1.1992 
Y ( A I aurc) AC" 4-0l(SRI. SJ hlb "Oon1 \M die ~cmfi tka 
Na\omn spro ram•, S1mpc ,um lcr \ll'nflJl \an die JUI' d1cn \an d1 
Pre1orU1 1l;lo1ron, Jumc 19 3. W~ 'R. ~\' \er I , pp 9 0 
99 &ample~ I\C'll h) Or Du Toh \ere "l;emUJ" 1ng· for •r. ~•on• nd 
·uendckr" 1 •r • ale of 1en· 
9 
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p.mcl , nd the \nril u p n ) arc m fnk ns Ir "a no1 a "a) of 
d1 nm1rnmn a au f 11-. lt.·rnun lo,, or the I, ngungc II "ll' a 
fact thal. : the tune. L; inn "•t 01ookcn m hi lahorntof') nd. lier 
"· lhc labor IOI) !lld 1cmi IS "Crc lhc OOC!o U mg the 
C) lmron 1 -• 
In the middle of 1955 the lln;1 hcam of the Prc1on,1 C)clo1mn "ere 
ccclcru1cd lni11 lly 1h1s had lmle eflcc1 on th· ha I nuclc,ir ph) 1c 
pm rnmme ol the l>l\'I ion, n cxtcrnJI he m could not he chic,cd 
Ho"c~cr. internal 1rrndia11ons \I.Uh the C)clo1ron produ ed a number of 
hon-h,cd I mope that could he tud1ed b) mean of nu lea1 
pcctmscop) (h wa onl) 1n l!.162 lh,11 effcc11,e cxtcrnal hcM1s \\ere 
h1e,cd )1111 
II ,,u de 1dcd h) lhc CSIR that th• mau ur.11 n of lhe )dorron 
hould lake pla c on ~6 J nuary 1956 Reprc nlilll\C of the lhn.-c 
<..-oumnc \\hich \\ere most antim tely connected "uh the re arch 
clfon of the C)clotron. namely lh nucd Km,gdom. \\eden nd the 
nuccl 1mes of men . \\ere mv11ed to aucnd rhe ccrcmon) In hi 
opening addre th Pre idem of the C .. IR, Dr SM '1ud •• "cl om d 
the rcprc ntnthc and 1d 1tu I he rcgrcued th: 1 Dr 1 Ian. under 
"hose premiership 1he clec1 1011 \\8 taken to build C} lo1ron in ou1h 
Aln av.a unabl 10 undertake the long journ ) from Cape Town 10 he 
prcscm. l'hc MiniMcr of Econonuc Afl,1i md of fmc . l>r v n RJujn 
rcprcscnrcd the g0\cmmc111 nd perfonned lh • mau •uratton ccremon) 
of th Prcton I C) lotron 102 
Al th ce1cmon Dr ,an IU11jn Ire St.-d lhc fa I the South Afn \I.OUld 
in future rcqum.• many nu le r 1emi~1 . Theda) \\Ould come 1h t fc\ 
lntcn. 1c\\ \\ 1th Dr SJ du 1 on, 9 I 1992 
IOI (, \ 1-aurt) /\C 4-01( R), SJ Mall "< Jrstg \JIil die l\rmfi 1Lo 
'a\or Ing pro rnm•. llllJ)051um ccr \lcnn,i; ,an die 25 JW <hen van die 
Prccona 1Llotron, Jun c 19 3. W R, \'~ ,ersl • p 40 
102 (Dr D Rcumann. Prhare ollcc11on), Opcn,llll nddn: b) Dr SM Naud . at 
thr offi 1:11 tn u urauon or 1hc CSIR c clmron, Jia.nuat) 2o, 19 6, pp I 2. 
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I 
rndustnes \\ ould he able 10 mana "e w11hou1 nuclear p t'\" i I I c 11 their 
1aft h "ould be imp s1ble 10 operate nucle.ir power tntio,.~ \\llhou1 
the a sis1ancc of nu lcar phys1ci I and engineers. JU t a ii \\a then 
irnpos. ible 10 operate the conventional po" er station without cli!'Ctncal 
engmeer,. 1cn11s1 would he rcqu1rc<.I in hospital . agriculture nnd I 
univers111cs. The Mani 1cr came to the con lu 1On that the Gmcmr1 ·nt 
had not pent 100 much on faciht1c for nuclel r • 1ud1es. Perhap • he 
id. ll h d pent too Huie. I le hoped that the tac1ht1cs at the N11•1c-nal 
Ph} 1cal Laboratory \\ould he the beginning of great development in 
South Af ric .10, 
Jn the history of uranium nd nuclear energy in South Afric the co• 
ordination of re earch n1 1he 'JR wn of ignihcnn e The 1ional 
Ph) i al Lahorntor; a rut the Pre1ona Cyclotron "ere c: tabh hed \\ i1h 
th pec1fic purpose to advance nuclear phy 1~ research. A1 the C 'lR 
1ud1e reln1ing to mechanical engineering and che1nical re~ rch were 
mi1i 1ed m the 1940' Work done at the "'re enrch laboratories would 
have hearing on the de,elopment of r.uclear energy 1cchn ,logy m South 
Africa Al the 'nuonal Phy ical l.nhoratory. the 'auonal Chemical 
Re earch l..ahorntor) and the ational Research In lltute for 1echani al 
Engineering cient1 ts nd engineers ~ouh.1 he made vailahle for 1he 
uranium and nu lear indu tries. l'hesc research unit ln1d the 
foundation for the e indu trie; and uhscquently for nu lear r • earth 
nd development. 
10\ (l>r I> Rc11mann rmatc Collection), Address b.) Dr un Rh1Jn, M1ms1cr of 
~!me nnd l·conom1c Afl&rs t lhc official ma11 urallon of the J>n:tona 




THE PRODUCTION AND 1\1ARKETJNG OF 
NATLl{AL URANIUJ\1 
n, rhr m11/d/e 01 l'.N9 ow11.i:h 1111or11un1011 n·m III a,lablr c:mcrm111g 1//1• 
1'\hm 110" OJ 11ra11i11111 to heg111 111•~mw::011s for rhe .u,/,• tlwr,·,f :o 111,, 
Cumhmrd l>e,·e/0µ1111•111 Agr:ic 1/1."r ,,grt•emem her1>er11 tht• South 
Afnca11 A/011111· F:nrrg,· Bonrtl and th,• < !)_If rhe 'limH 1w1/ Clu1111lw1 of 
MmeJ rer ah,mt the e.,rab/1.1l1111g 11/ rltr :1rt111111111 i'lft,7rtw,1 p/tJ,11, n, 
l9.'i8 1/t,• fort:tj./11 1r1111t• value oj s,.ml, Ajrw" '1 urw11u111 rradtcd rh,· 
.t.'5o 11111/ion mar/... llowr,er, flier,· 11,n~ cm 11111.1 ·1,uto • 'uu strong(, 
i11d1cm1•d that South , lfrtca <011/d 1101 h,• ass,,reH ·.f ,:,, 111, •e1m:1x 
drmt111d Jor 11ra11111m. 111,· 1,orld 111t/r d11,mrn• ,} ne,, I1rw111"" 
depo.1111 during th,• /<J50 ' 01 ,, ell m tit,• drt"/111,· 111 th« mtl11an 
rt•,111frm1el/l1 of 1'1e Umted States w,tf the llmred K111gd11m, rI llt/ted Ir1 a 
new agrt'emr,11 bet11·rc11 ,11,. .\ourh Afr,,w, Aw1111, /:,. "''CY Ro,mJ 11.'t.l 1'1
11 Co111h111ed D,•1elop111em AgenC\ rC1»t) Ar the CD4 110 /011,i:a 111: ht'tl 
rn pur<lw,e fl/I S0111!, Afnca 1 ""''"""' ,,ew mar/...er, mu/ cvm~acr.1 
meneas ha.I ro he t'itaNt'.flted /11 ,1,,._ earl• i111te1 "/uniter red11c11011 
""·' made III th,• pmcha1t'1 uj u,1111111111 mult• b1 th,• l/1111, d \'t«llt•, 
Ar111111 H11erg1 Cn1111ms1101; and the llmtcci A'1n,t,<do111 ... 1101111,· t:11ns..1 ,◄uthonty As " resu/1 of the ·,1,errh om a~re1•11w11 • Saurh A(rtcan 
m11ni11111p1odutuc1111111djm,•1g11 tradt• 111/u,• reachrd wt 11/1111111• /011 u, 
/9fiJ //m1t•1e,-, 11,e upi,a,d frl'11d oJ ura11111111 produuio,, 1111d.fore1g11 
trade ra111111i:1 111 1%8 flJ II di a, tlw op11111I1tic ptt•cfictw,11 for ,·,mrht'd 
11ra111um 111 1111, lr,11 po11·"' 8l'llr1,11w11 bmugltr aho111 t1 r,•11e1n•d 1t't111 I, for 111r111111111 dt'/HHI/S 111 ,\out!, JVrt< ,1 
l•1trr11.11ionjJ di<.cu!o.,io11, for lhe ,ale ol South Afrkau uranium 
By thl' middle 111' 1949 \Ulltcii:m information h,1LI hccnnw rl\'ail.1hle 
c11ncc1 niug the <!\lrac1io11 or uranium lo ju-:;1il)' the tieginning 11/ 
ncg1
1
tiar101l\ 1111 the ,alc ot ur:uuum, Dr RH IL1gar1. \\ho. us Jo1nr 
DcpUI) Chairr11an ol Ang!,, Arm:dcan Corporarinn ,md mcmbe, ol the 
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A!omic Energy Bl1ard. wa, tlirectl) im olvcd w11h !h:: sale 
1wgotia1ions 1 
With the csrnbhshrncnr of the Atomic Energy BoarJ under 111<.' Atlllllk 
Ent>rgy Act. the Uranium Resean:h Committee wa, <.lissofvcd ,Z J'hc 
Atomic I:ncrgy Boarti under the chainnansh1p of Eric Louw. Minister 
of Mine.,. assumed complete resporn,ihifity tor all matters concerned 
wuh the potential production nf uranium in the l1nitln, The 
,.flltlpositioo llf the Board was ~uch that II could co-ord1natl' the intcrc,1, 
111 the uranium industry ,mJ the Govcrnnicnc Ill all matters dealing with 
the extracunn anti marketmg of uranium. within the scope ot the 
Atomil' t·ncrgy Act . fr had the additional tuni:tron of rcndcring 
a,s1•1a11cc w11h !ht.· tn1mulat1on lll Gcncrn111t·Jil pol11.') c.Junng a !iml' of 
\.cry tense rmcrrutional rclauons. 3 
J'owards the end of 1949 Fn l ouw mvircJ a joint mis.,i,,n Imm the 
lJn11cJ S1a1t.•s and Aruain tu \ 1,i1 South Afrka to di,cu,, the po....,ihilit) 
cit purch;hing unmium oxide. 4 'fhc nw,sion that v1~itcd th~~ Union 
rcpre,cmcd the Combined Dc\'clopmcnr Agency. Thi, Agency 
developed from the Comhmcd Policy Cnmminee \\.hich was institutcJ 
during lhl· Scnrnd World War and in \\htch Bnt,1m, rhc United Stait•s 
and Can:1d,1 were rcprcscnh.:d. The CnrnhincJ Policy Ccn:111itrcc 
c~1ahlishcd ~111 org.11111.11ion to find and a1,;qu1rc raw rnatcrml,, name!) 
th1..· Comhi11cd nc\ elopmen1 frust . Thi, 'f rw,t was kept !n bemg alter 
the \\ar and in J lJ48 it, n,tllll' was changed to the Comhinell 
Dc\clopmc111 Ag1.•11cy. \ It was this Agcnq that ,cnr rcpn.•scnu11h·c,; to 
South Afric,t in 1949 to negot1Jtc the purcha~e of uranium. 11!> ful'r:tion 
RB ll.igan "Narron.LI Aspe~ts of 1hc llr.uuum lnllu,tl) •, JS.\IMM 57, April 19~7. p. :'ih'i, 
(Pl.Ai .\nnu1I kcPort of the South Afl1r1111 ,\tom1c t:m•rR.\ Hourd , t\J 'iX. jl. J. 
IO.l 
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was tn enter into comrac1s ll.lr rhc purchase l)f the gn:atly in<.:reascd 
quantitii.:s of uranium needed for the expanding plants in America and 
Britain where nucle:ir we,1pons were being manufac1urctl . 11 As the 
Sourh African AIC>mic Energy Act prohihitcd the disclosure of any 
mlo1 mat ion relating 10 reserve .. of ore. negotiations tor !he sale of 
uranium oxide were done in the strictest secri.:cy, 
Ar the onset or the: discussions between the Atomic Energy Boan.I and 
the jo,111 mission. certain cliflicultics became apparcm The Chamh1,;r 
of Mines and the Atomic Energy Board had no experience in <.clling 
uranium oxide ancJ there was no e,tablishcd market and tJms no 
cs1ahlishcd pri«.:c for uranium.7 fhe Combined De\elopment A.gene} 
was in clli.:ct the sole huyer (:-.mce the Soviet Union ,tnd her ~atcllires 
were cxdudcJ). fhe ncgoti:.itors in the Union ,,1 South Africa h,•d 
hoped that the Agency would <>ffcr a hxcc.J price for uranium oxide. and 
that !he.: Atomic Energy Board could then dctem1inc which mines \\ere 
ahlc Ill ,upply the matc.:rial protuubl) at that price. J'hc Agem:y wa, 
Olli prepared to d11 this. hccaw,c the official lixe<l prices in the United 
States and in Canada would he 100 low for South Africa . Tho),c rrict·s 
would nor cover dcvelopmem cc'l\ts ot South African uranium p:,m1s 
and permit prolitahle South African ur,1niurn production. It' Sourh 
Africa were offered a higher fixed price there would haw been 
repercussions elsewhere. Thus the Agency was prepared to nego1ia1c 
onl) on the basis of a price c..lctcnnined primarily hy the cost of 
production. the amortization or capi1,1J and a margin ot profit . This 
mt:ant a separate prke for each individual producc:r. .Morcmcr, the 
Agency \\a~ 1101 willing 10 allow any mining costs lo he inc.:luded in the 
tOst of produc1ion of uranium ilself. lht: Agency's argumem was that. 
smte mining wa, in prngrc,, anyway fi.)r the prnducrion ul gold. 
uranium would be a hy-prnduc1. fn cakulating what would he a fair 
h RB lfag,1rt : "l'iut1on,1l A~fle-1\ ol the l lranium lntlustry ", ,ISA11\1M, "i7, April 1957, p. 566 
7 1Go,ernnwn1 Printer) ""''cmbh l>charc,, Volume 70, ."!O J;muJn - J M,111.'11 
19~.!. 19 M,trlh 19'i.!, ml. l(06 · 
ltn 
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profit the Chamher of Mines h;.:J ro take into ,1ccount the taxation 
which would he payable on any profits the mines would make from 
producing uranium. 8 
It was. therefore. necessary for the Government to determine on wh,11 
basis taxatmn would be levied on prolits derived from the production of 
uranium. fhe gold mining industry contended tha1 profits from 
uranium mining should he taxed at the ordinary company rate of 
t,u.ation. ,.., with other base metah. The Govern111cm would not agrct:. 
Legislation would he introduced to provide that thcre \\ould he im:luded 
with the laxabh: profits from gold any profih made from rhe 
)iimultanellus pro<luctinn of uranium. thus making uranium suhject to 
the diftcrcnrially higher rate of tax levied on gold mining " Although 
this decision was unwelcome to the gold mining industry it had one 
particular result: it helped to clari(y lhc position as far as the j,,im 
mis,ion wa, concerned. The Agency was able. in those preliminary 
tliscussion~. to get general inforrn,ttion as to how much uranium South 
i\frica might be able 10 supply on specific conditions. South Africa 
then Ix-came aware as to the type of comr.1ct !he Agency was prepared 
10 ofter for the production of uranium. Useful 1.:on1ac1s were also 
established between the technical experts on horh ,id·~s ro 
When rhe first discussions \\ ere held in 19~9. South .Africa ' , main 
mori\'e had been a desire to assist the: Western World in th~ aim of 
)>ecuring an adequate number of a1om1c weapons . h haJ been 
emphasized thar South Africa would he co11tributing a great deal 10 this 
vital security need if she were lo a1:?ree to produce uranium al prices 
.showing only a moderate profit. Snurh Africa was asked hy the 
reprcscntati\'es of the Combined Development Agen-::y not 10 take 
X RB Ilagan: "/\'ational As~u, of th~· Uranium lndustl') • JSAIMM. 57, Apnl 1951. pp, :'i66 567. 
(Gon:mrm:nt Pnntcr) Statutes or the l 'nlon or South Afrir11, J 951 . No 56 
of 19:'il, p. 410 
JO RB Uagart, "Natmnal Asix•cts of the Uranium lndus1ry·, JSAIMM. 57. Apnl 1957. p 567 
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a,hantagc ot her ~,rong pos111on as an un1111u111 suppli1;r h) holu111g uut 
for undul) high price~ ln I ~W> S\)uth Africa c ,uld he rca onahlc on 
1111 1 uc. T\\o )car~ later 1hc po 1110n v.ould chan e . 11 
During the next 1v.el-.e months much prngre \\as maue 10.,..ard 
fina II) dc1crm1111ng the rncth,ids ol uranium pro<lucuon nd the 
probahlc co t of these operations. The money for the cap11al 
expenditure invol\ed III the erection ot the uranium e traction plant to 
produce uranium v. s dvanced from o, crseas h) r ngcment \\ 1th the 
Bnti and Umted Stnte Gmcmmcnts m the form of loans to the 
muung 1.ompame:-. rour l11111p mes \\Ould enter tic field of uranium 
produ tion, namely We t R nd Con ohdated fate • Ltd. Dag~,,fontem 
1inc Ltd. Blyvoon11tz1 ht General 1inmg Co., I td and Western 
Reel Exploru11on and De,clopmcnt Co . I td 12 rtus method of 
finance made it unnecessary for the h:m.:holder~ ot the ~0111p,m1es 
concerned to he called upon to uppl) 1111) ot the capital required I he 
total capual expend11urc hy rho c gold mmmg compame that had 
agreed to erect plants tor the e1.tra1..:•on 01 uramum .. nd the produ 11011 
ofsulphunc ac1J, "a e 11matcd at £401XJO 000.11 
In Ocioher 19 0 rcprcscntn11ves 1)1 the Comhmcd Dc~clopmc:nt Agcnc) 
again nm,ed in • outh fnca to re umc d1scu ,;1011 .14 Anan •cment 
relating 10 urnnium cx1r,11.:11on hctwt1.rn the 1im tcr ol ~1mcs and the 
golu mming companies \\ere con luded tO,var<.I the end ot 1951). l'he 
dcdsion to produ c ur.1111u111 was m,1Jc hy the Gold M1n111g lndw,tr:, in 
II RH Ila •an • 'at•onal pccts ot 1hc llramum lndustr) • •• J~ 11\1, , 57. 
Arni 19'i7, Jl 567. 
t.. I)~ Sruan "The SupJll) of Ra,, rnatcnal Rcqu1rcrne111s of the llran1um 
Pro 111mme•, t n111ium In South frio1 1946-19~6. ,111 2. p 2 
13 \'fl O born: "South ,\Inca Ekcomcs a llramum Prndu~c••• 0 1itirma, 13 I, 
\1ar h 1953. p 13: RB Ilagan: "N tional \jlCCts of the Uranium 
lnJu lr)",J~\l\1\1. <i7. i\pnl 19~7. p. 567. 
14 1 ,mcmml"nt 11nntcr) "tmhh l>chatc~. \OI 70, W Januaf) • 3 M rch 
19 2, 19 March l9'i~. col.3106 
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No\cmber 19 0 11 Uclurc the end 01 1h,11 ,car u dclu111c lom1 ot 
contra I had hecn dr,m 11 up bcr,,cc.·n the A •cn1,.;) nd the 10111 1. 
I ncrg, Board I his mad pro, 1 ion that lour mmc, enter the I 1cld of 
uramum prodm.11on name I} Ill.) \OOru1111 ht. l>Jggalnme,n. \\ c,tcm 
Reds and West R,uld C'onsoltdatc.~ 1 hcsc lour nunc, \l.c.:rc 111 lonn the 
pt 11rcr, of urnmum produ tion 111 the l 111011 ,,, I h • "•rt.-cmcnt "a 1101 
Sl£1lcd uruil much l.iter dare 11 dcc1dc..d th.at ,,here the G 11 had 
1
•,nor lo the ncgottatmn" \\llh . ,c ("J) } pln)ed the m JO!' mlc 111 
c trn lion re c~irch nd co11~1ru1.:11on ,r c pcnm ·m,11 ur.1111um p1h t 
pl.mt,; c11 the G II nd ccnam mmes (Rand 1ine I horntor) \\ e,1c111 
Rt.-cfi, mine and Bl ,ooru1111cht) rhc nunin • mdu 1,v ,,ould tilkc lull 
re,p 111 1h1ht) for th de I n ,llld ere_,, n of the full s1,.; le- uranium 
ext~, Iron plants 
Per onncl of the G 11 \\ 11h c pcncn1.c III uramum e trnc11on \\Crc 
o;econded to the Chamhcr of 1tnc . lor c mplc. RR Porter. un kr 
"ho\c upcn 1,wn the pt lot lea h plant~ hacJ hccn con lrull d ,md 
opcr,1tcd \\as II the rcquc t of the.• I r,UM.t I Cfumhcr of 1mc 
n:lca cd lrm11 h" 1,.;umrnct ,, uh th" GMI to , I a, 1ctallu, ll 11 
Con,uham 111 111,· Ch. mhcr of lmc, dd111orul member, of si.1f1 
~ere cng.i •cd h~ tht• lnhor ton to rep• c rh, .. c sc .. ond ·J m ·mhcr 
\\ ho \I.Crt: th n opcr,11111g the pilot plant lor the h unbcr ul t 111c!i 
J he tu.ii tram fer of the Bl,>, ooru,111 hr pl.mt rook pla e 111 'member 
19 0. and \\ cslcm Reef, plant on I I) :ccmbcr ol the amc ,c. r 1 
I~ l~AIIJ JJP Dolm Co -upcro11,, <'or tru IPn of l r.i.mum I .llll 
l ru111u111 l!I \ou th fr1c11 1946-1956 h!I I p 40 
lh RB 11.i .u: NJUor. I \J>C(t of lh Uri11111 m lnd1 rn J~ l\l!\1 '1 prrl 19 7 (l t,7 
17 I lil,clllt'r n lh Ion • I RC',1 " .I~ \I\IM, ~7 NO\ IS HJ l.c\ln 
•,on 111r.i11on rest on the Gold l tat 1;im ore ,,, ch \\ 11\1. er r.wd for 1!lc 
Re o,cn of l r,1mum l I mum In Souch frf , rnl I 1..i~<, 19~(! pp 




' . . -
- \ . . - ,· - - . ' 
1 1hc end of O 111bcr I 9S I. rcr,rc nlal1\ e from rhc gen ) , •~11ed 
South fn;; lur further d1 u ,1 n I The) 1hcn .i l..cd lor ,, mu h 
enlari!ed pm •rJmmc ol urnmurn production 1 he llnued ·1a1c and the 
l n1tC'd K1111:d11m had de 1dcd I extend \Cl') uh t nt1ctll) rhctr 
Jlro •r,unme of nu lear \\l.\lJ)Oll~ Jlrodu 110n. and for th 1, 11 "as essential 
1har rhe) hnuld oht:un cons1dcrahl} m"'n-ased upphc of uranium 
ourh In an gold mine \\Crc lhc mo I like!) sou ~e from y,f11 h 1hc • 
add111on 11 upphct- could be Ohlam d 10 cure lhc C uppl 1es, lhc 
•crtc) Y.,t prep.ired 10 ofter a ncy, 
tccep1,1hle lo 111 m111e" hie lo cnrcr 
en· t .. d 11 ncY. 11ua1mn Where Solllh 
and more f,nourahk- comrJi;t 
lhc produrnon heme I lw, 
In a h.td hc;;n r~ mahlc m 
her h.1rs, 111111' Ill 1949, rn 1951 the pos111011 \\a,; 'iOIIIC\\t,,11 ch n •cd 
ourh fn;;.i h, d 10 lake stock ol lhc internal po 111:111 m lhc ., umr> 
4lnd uf the effect a \J t pm,:,,, mmc of u1.imu111 produ;;IHm \\l1uld h.tH.' 
on 1h1..· general ccono111) of lhc cuuntl) ~ourh lnc.1 "•• "h' n or 
tccl, pm,cr, cement nd l,1bi: ur hen thounh the gm1..·rnmc111 "1, 
,l\\arc tha1 pnorn \\oulJ h ,c to be !'l\cn to the ur,1111um mdu In .i, 
l.1r a!i fl r c ampk• power. railY.a) lran port and l.1bour. \\J'i u fl\.:c.:mcJ 
the C'.1h11r1 •a,c 1hc1r ,1ppro\,1I and dct,11f of lhc nc\\ comra1..1 Y.cn.· 
1hcrl' 1frer d1'\Cusscd nnd lin; Ill.) \\a,; n:ad1c.'d '" 
On \CT) hro,1d hrn:, lhc c111111ac.·t then l1C!,Ut1a11.'d p1m 1dc.'d u, lollm"' 
I I h contra 1 \\ a for a pc nod of I few ) cars lrom \\ h. I \\, , tiled 
"1he d.1tc of full proouc11on" Ill.it \\tt, 1hc d,11c upo11 "h1 h c,1 h 
mdl\ 1(lu 11 1111nc \\J 1,;apahlc of 1rc,111ng hmc, to the ex rent 01 11 
nurn .. ll plant ;;ap. II) l nder lhc cuntra I . some mmc ... c,1111mc11ccd 
full produ1.:11on on I Janua') 1954, md their contrnc1, Y.oald e~p1rc on 
l I I> cembcr 196] Other nmic entered the i.chcmc at IJler d 1tcs, hu1 
Iii 
llt()\C:flllllCm l'rmkrl ~,rmhl Hl'hall'C\, \OI 70 2~ Jar: ,U) l hn:h 
fQ'i~ fQ l\1 l1 (Q i. Ull 110(, 
\ I 
IP 6 \J'!\.-Ch uf II~ t r.imum lndu In·. I'- l!\1!\I 
., 
Stellenbosch University https://scholar.sun.ac.za
llte dJtc Pl exp1r} ol lite lc11cs1 c;ontr,1 ·rs <1cccp1t.'d a1 thar point. ,, us 31 
Dct..cmhc1 I W16 : 1 
I h.: loans J)W\ 1dcd hy lite Cl>/\ for the huilding pf the cxtrJl'lion pl<1nrs 
v.crc rcp:t):iblc mer ,1 pcnod ol rcn )Cars I he lo.ms v.crc lrom 
men..:an 1111d Bn11sh uurces 1',m of th,11 cnp,1.11 \\ould be pent m 
lhc ll111 m "h1d1 \HlUld mc,rn a , Cl) 1:mh1Jcrahlc gnin in foreign 
\.Xd1.1n •e fur outh Afncu .?t 
I h.: ur.innmt produced h) cc11a111 gold 111inc \\'l)Ufd then hl·Cu1nc the 
prnpct1} ol lhc Ahm11c Encrg,> Bo.mJ. I he B )ard would sell rhc 
ura111urn ,11 a pm:c v. h1ch had pr.:\ iou I) been agreed upon (by the 
CD .tlld the I n, and \\ llh IIIL lun~ts oh1ai11ccl hy rhc Board II \\ oul(l 
pJ) lhe mmc, com.:cnied for th.: uramum v.h1 h the) prodmcd I he 
p11ce p,t) Jhk fo1 the uranium oxide \\as h,1scd on a formul,1 related 10 
the 1.ost of producuon of c.1ch mine. I h,· price rnvcrcd the ,,or:..1,1,g 
1.0,11. 111 re pci.;1 ol rhc produc11on of uranium o rdc. repay mc111 ol rhc 
h 1am. plu,, mh:rc~,. dlld pro ht I he fom1ul,1 also prm tdcd ,Ill 111 cnm c 
hl keep 1> 1, .,~ I, 
J rcJuctmn 111 co 
11o~s1hlc by tni.;1ca,;1ng rhc mc1rgin lll pro Iii \\ h ·n 
made Al th.: end ot lhc ICII )C.U p nod lhc 
,l,1•11, v.ould 11,1,c hccn p.11d lor out ol the price obtained. and \\Ould h• 
•tu J'lllf"k!rt) ol rhc m111c, c.on.:crncd 1! 
1 he c11111r Jl.t ,ti , Jlrm 1dcd for a guarantee by 1h,; A gene) Ill regard 10 
,111) unp:11J h, l.inlc ol th-.· loans 111 lhc C\C~111 Cll a 1111nc hemg unahle 10 
1.11111111u\; to produ-.c ur.1111u111 bclo\\ 11 cc1l111g price 1111s gu,1rnmcc ".,~ 
111:tc,s ti) . '-lll1.c llw mdustr) \\,ts a ~cd 10 ere I plarm for produ 111g 
RII Ilagan 11.almnal ~pt'(ls or the L ranrum lndu,tr, 
pnl 111n r " "''' 'i7. 
1<,mcrnrnc111 l•rm1 ti \,,\'111hh lltl1.i1,~. ,111 7•1 .!O Januan ' tard1 
11J'P 19 \far,h 19 J 1.:0I 11t}h 110'1 Spccd1 h) JII \ 11101.•11 MtmMcr nl 
\ltn 1111 the \~rccm nr liet\\ c1"11 the C n md the \En 
1< ,,,,cr111nc111 P, 11cn \\,utthh U hall"!, ,ol 70 20 Janu:m 3 \1arch 
II/ Mu h f11'i" ui 'U)f, 1107 Spt'C h Ii\ JI( VtlJocn, Mmt~tcr of 
on th rnmrnt hct\\nll 1h ( l>A Jml the r II RB Ila ,Ill 




uramurn 1lll certain mines "hi h h,tll done uni) a l11111ted ,,mount of 
dc,clopmcnt, and on wluch lhat proh.1ble grnde of uranium m the ore 
.:l)uJJ nm he dl.'te: mmcd ,, 1th an) degree of accur c1 y. II ,, a 1101 
possible to make accur,11e asses,;mcnt , • the u1,mium g1,1de 111 11,so 
195 I J>nn hlOn ,, .i made m the Lontrai;1~ for an ad1ust111e111 of the 
price of ur ,in1um v. hen there was an mcrca c or dc1.:rcasc 111 co ts, 
arising our of c1rcums1.111cc ht.•y11•1d contmf Ille cont1c1c1s scr <111 
o,cmll 1.irgc1 of pn>Juction lor the Unron ol ·outh Afnc.1 J:..11.:h mine 
V. ,ts expected 10 prnuu C (II llll) lllllt.' 10 the IIIJ~llnum ll( l(S pl,1111 
cap.1cit) ,H 
hn.1lly. th· A£'-'ncy '>'a gl\cn the first rcfu 11 ol an) c1dd11mnc1I 
upphes ol urnmum the Limon m1gl11 he able Ill Jlllldll c. '-UhJcct 1llll) 10 
the t 111011' hcmg .illo\\cd 10 produ1,;c M) qu.intll) 11 n11gh1 require for 
mtcm,1! c11n,u1np11011 Ille Umon could therefore. under the cm11r.1ct 
rct:un c1 mu h uranium ns it needed for us O\\ n purpmcs 14 
l111111ed1.itcl) alter till' s1g111ng of the ag,ccmcm \\ llh 1he C'umhmcd 
Dc,clopmcnt Agcnl') 111 0 Wbcr 1950, the r,11M,1JI Ch.imhe, (If 
/\ Imes l<'O~ control of 1hc c tahll',hment ol the uranium c:i.1n1i.:11011 plants 
at cndin golt.1 111111c, On 2 'memhcr 1950, RU H<1 •,111 , \\ II 
l.,rnrcnce, C'S ~fcl..can and WM I 1,1111es, ,h,:llll£ l(1r the Gold 
l'rodui.:cr-.' C'o111111111ec, applllllll'd a sub om1111111.-c of Consulting 
~k'Ch,mk.1I ,ind l:lcc1ncal Fngin .. cr.. and a suh com111111cc ol C'on ulung 
lc1,11lur •1sts It> i:on 1Jcr the c 1,1hlish111cru ,,, the c ll'f1c11on pl.111ts 
I he ran1um l'cchmcal Suh 0111111111cc ol the I rarlS\ .,al and Ornngc 
!·rec !',t,llc Ch,1111her \,f Mme~ \\a,; .1ppo1111t.'d to dcMgn the h.1~1 11:arurcs 
of the un1niu111 pl,1111s 2~ 1'11-:sc Suh-Com111i11ccs ,,ere rc<juircd lo make 
~-- -- - -
:n Rll Ilagan "-a1t0rul \,11c 1, o( the L rarnum lndu,1r. JS \ l\l \1 ~, 
April l\ln, p 6 
.:?4 lhitl , p 'i69 
2~ ( \B) l'r .. 1h nnd DG la\\\C'II " H,1\I f>nn~1plc ol l ran111m Jllan1 
l)c 1g11• and JJP Dolan ' C11 opcr.111\c c•on,1rn.i11111 111 I r.u11um Pl.int- '. 
I rnnium 111 S11111h \ frim, 19"'6 19~(,, \ ol I, pp l8N .md 41 l 
IIW 
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111 \fonar h ~h It nl th~ \\ c t RanJ omoltd 11c.t (,old l\1mc llt':u ti:ru r,dorp thl 
h,-..1 10 hi: unk to ,: pion the- urimum or the gold be nn rec! 
(Sour~I.' '\R "'c" b\ Ir scr C t1111n Rm II 111 
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rc1,;ommend.1t1lm for the eJrhc,1 pmducuon d, le ol uramum h) lhe 
Tr:ms\aal •old mine 
On O toiler • 19 2. the then Pnme 1m1,;ter, llr DI falan, opened 
the c1 lint!') 's lir I uranium pmdlli:llon plant at We t R nd Corn,ol1d, led 
1111e, 0 km Y.cs1 of Joh•nncstmrg 'lhc ,,pcnmg ccrcmon) 100k pin c 
under tm;t sc1,;'Jnl) Un the platlorm \\!.:re the Pnmc 11111 ter 
a companied h\ 1he 11111 ter ot Mme • JII \ 1IJocn. JG ' 'tr-au • the 
kadcr of the Oppo 111 m. Sir John le B ugctel. the l 1111ed Kmgdom'-. 
111 •h C'omm1, 1oner. Dr T Glcnnan. a mcrnh"r of 1he llmtc:d State, 
Atoms I n"rg) C 11111111s 1011. I llo\\ ol th.: Bn11sh 1m1,11') nt 
~uppl) Str George lhu, Ch mnan of We!.! R nd Con ohclatcd Imes 
and C' kl..c.in, Prcs1dcn1 01 the Tniris,,1.il Chamber of fo1t.• 1 here 
,,ere no women at the ccrcmon) 1 1 trds \\Crc p,Ncd Ion' rite roath 
and m 1de the pmpcn) of the We t I{, nd <'onsulld led 1me Ord) 1hc 
400 111\lled gue I \\CfC' llo\\cll m 1dc and lf\:Jll) people \\CfC (Urned 
\\a) h) the olfkaals on dUI) lti 
llr Mal.in !.lat..:d at the orcnm of 1he plant that the apnal ~O!o.l of the 
programme ol on tru 11011 <1f pl, ms for the pmdu~uon of urnmum \\a~ 
hkcl) 10 cxceC(I £JO nu I hon flunc..-c:n mmc \\OUld pr eed ,, 1th the 
1,;0mtrue11on ot planh ,rnd • 1 lc,1 t nntc other mines. m ludmg 
Vo •el,1nmhuh. \\ould l,11cr he ,1ddcd Consiruc.11011al fo1.:1h11e of the 
cngmccnn • mdu If) h. d hccn Mrct~hcd 10 lhc hm11 m order to 
ccclcru1e rnm1ru~t1O11 to the maximum 1 he m111.tl s1,1gc, of the: 
uranium productmn \\l uld 1mpo c strnm 
()O\l.cr upphcs, \l.,iler and other re urccs 
\\ould 11m,c,c1 create nc,, ~phcre of 
cmplo) mcnt :, 
on manp mer. 1nimpon, 
The uranium undert,1l111g 
killed nd prole~ 1on.1I 
2h < OP<' l1mr.,,., 11 10 I 9<i2 "l ran1um "Uan" <in \\omen ·. "\1.il,111 on the 
Pro 11\.'CI for l ramurn" 
27 ('"IX llrtm,. 9 IO 19<i2 lb d l>ir Hui tr, 26 9 19 2 " 111Jlll'Ol' 111,nde 
\ rr ur.aanf,1lmckc" 
110 
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lt \\.i 1.il,111' opinion 1h,t1 10 equip nuni.'s \\llh lht.• rcqu11cd plant 
\\OUld srrnm rhc llmon <'I South J\lrr d0:i resources 10 l1 grcar cx1c111 
l'l,1111 \\Ould onl) he consuucred alter carcrul dchhcratmn. I he output 
ol the 111incs crccrmg urn111um plams al 1h,11 11111. \\ould ) 1eld almos1 
£30 m1ll1on a )Car fh,11 amoum \\ould c<ncr n1rin111g expenses and rhe 
rcdt.•mp11on of £40 rm I hon or loans dunng lhi.! follcm mg 1c11 ) e,1rs rhc 
11111uu111s pa)ahlc a remuneration 10 the mine on a co I-plus hasis h,1d 
nm hecn drsclnst.'d It \\a bchcvcd that the mount \\ould \31) al ca h 
mrnc 11 w,1s cs11ma1ed 1ha1 alter t1tx,111on the profits of the mmes m1gh1 
rise b) one 1hrrcl of lhl· amoums earned ,II that po1111 111 trmc 1< 
ccordmg w Dr 1alan the 11111011 ot South frn:a h, d ,;ho\\ n th.ti 11 
\\as dc1enn111cd IO make a corurihurion 10 the! cause of the ,,cstcni 
r,m,er, as 1lluMra1L'd h) the coumf) •., conrrihuuon 10 the 11ug1;lc 111 the 
\\ r m Kl>rea 1•1 ~outh In ,,'s co111nhut1011 to that cc1usc \\Js the 
produc11011 or urarnum 011 a l,1rgc ale for rhc Co111b111cd DcH:lopmcn• 
,\gen ) ,llld therefore the arsenals of the Wc~r~rn p,1\,cr 0 
13) 19 4. the lollo\\m(! mmc ,,ere appro\cd b) rhc gold n11m11g 
111dustl') and rhc Al-13 lor urnmum pruduc11011 I heir locatmn ,ind 
rcla1111nsh1p 10 the urnn1urn 1rca1111em and cx1ra 111111 plants \\t.•rc ,h 
folio\\ On lhc Wc\l Rand lour mine \\Crc It led· We.,, R 111d 
Con~uhd,11cd \\as m the ccond )cJr oJ produ 110n. I{, 11i:lto111c111 
hrarc nd •~ t Champ d'Or had t short 11mc before s1ar1t.-d produc11011 
(hoth 111 l·ch111c11) Jl)54). I u1paards\lc1 ,,a due 111 produce 111 the near 
future (No,cmhcr 19541 Thc Ra11dfo111c111 I · late, plc1111 ,,tts 11ca1mg 
1-lN hamp d'Or residue~ l hn.·c mrncs h,1d Ix-en app10\cd '" ur,m1u111 
pr,xfucl!rs un the "\\\• t Wits I 111c" Bl)\ooru11L1d11, \\h1 h \\as 111 
opcra11011, West Dnefonrcm and DoC1rnliintc111 (1111:sc 1,,0 rn111c 
< 111w I inlt's, 9 10 19 2 lhid •• l>it• H111-,:rr, lb 9 l!b~ "l\11IJot•11c pondc \Ir uraanfohrrdc" 
iq 1'hc ~ ar rn 11:orcJ rook pl.ice fnim June 111~0 Jul IQ~J D I h11mso11 
I IIIOfH' slnn• :'lii11>olru11, PJl IU4 46 
,Cl <'up<• 1 lml'!i, 9 10 IV~2 • 1lll.in on the Pro llCLI\ for L'ran,um· 
111 
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commen •ed proauctron !n 1.irch 19 6J. The slime rco;1due from 
Doornromcm \\oukl he rrcJtr:J at lhc We t Dncfontem c:t.trm.:11011 planr 
In ch Klc:rk!'-dori, area thret• uramum plant Y.crc located al S111fontc1n 
nd w,. ,t r. iv rf.<. (borh t.,11~d producrmn m 'eptemhcr ISJ3): and 
l>omrnmn I<·• 1s (Julh.' 1955, n,c ~11lfo,11t·1•1 planr ,,ould trca1. 111 
dd111on co II O\\n, ore n;,•cn,11 from J\fnknndcr J..c,1,c, BJbro ,,. 
I llcrron and e,, Klcrksdorp Gold 1-stntc ll1c plam-. ,II S11llonre111 
and We tern Reef: \h:rc then opcn11111g In rhc Oran c hl.'C 'tatc. 
ura1wm1 pl.1111s at Welkom and P,csrdcnt SIL' n (ho1h ..:mnmcn ed 
productron J1111uaf) 1955). Y.ould lrc,11 1m11cnal from Welkom. 
President tc n, Pre idc111 Hr.ind, Western I loldmgs ,111d f·rcc S1,uc 
GcdL1ld nunes I unher un1111um planr v.ould opcra1c Ill \ irg11u,1 nd 
Hannon) (produ~1ron commenced 111 19 ) 1r 
B) 1954. sc,en sulphuric nerd plc1111, h d hccn npprmcd 10 be crccrcd 111 
Mrntc •1 poinr 10 suppl) sulphuric'! 1d 10 the uramum mdu If) I he 
ulphun a rd v. as produ~L'd from 1hc W11,,aic1 rand P> rue• ' Inc 
gurd111g pnn rplc \\Crc rhc desire to keep do\\n 1s t,11 .rs po~s1hlc rhc 
co,rs of 1ranspo11 of P) ntc 10 the ,1 1d plants, and 1hc resultant ~ulphun~ 
1 1d trom rhcn~ 10 th· ura111um pl mts ·,x of rhe 1d plant \\ ould 
con\umc p)rnc. \\h1lc the sc,e111h \\ould ll\C elenwnral ulphu1 It,, 1 
------
11 l>N tu,in • Ille upp•~ of lhc Ra" Marr, Is Rt"<1um.·mc111 ol the l 1111111111 
Pru~rnmmc l n111lum In ourh rrr . ,01 II 1946 19 <•. I' l 11 
llaughton l ran um 10 Sout'1 frrcn·. loaf nd lhtsr Mintn11~. Sc:ptcmhcr 19 4 p S4 
1.? I C\hni.;:il ddcndurn • 1cthod, of r O\cnn olJ and uramum· and 
ulphun \Id" 
'1 1l1e matcn I u cd ror produ mg sulpht.n rd rs \\ II\\ ;ucrsrand JI) r11e 
"hrc.:h I oh1,uned from l~c rr 1duc~ of rhe uranium and old plruu Th 
p, n1c ts hl\l ('{1ncn11ratcd b, Outall(lll Ille con cmrnrc u then roa led 10 
lrhcratr \Ul(lhur d111:ud a Thi\ •.i I\, rn turn. omnrcd 10 ~ulphur 
rnm1d\• h, ra1,in 11 111 a high 1e111JX·rn1urc in rhc prrsencc of ,,11111d1um 
JlC\IO\ldr lhe ulphur 1r11u1dc 1 1hrn ab nrhcd m \\,lier ll• male ulJ1hu11 .. 
Id \ It O h<1m urh Arn a Become l ran um f>ruduccr•, Opthn11, 
!JIU M,uch 19S1, JI 14, MS lomun and A Beal • 1.lphun Ami 
l'roduc11on rn lhC' l runrum lndu I'}•. l nium in South Alrfrn, ,ol 2, PJI 41 '7o 
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c t11nmcd thai the se,cn cid plam,;; \\ould pmdu1:c pproxmIaIcl) 
40 000 ions ot ulphurk a id , momh 
·1 he llrs1 11cid plam to go 11110 productmn \\as that m Wc!.t Rand 
Cl,n olida1ed in 1952. It \\8 lhc first plant in the \\orld 10 comhmc lhc 
fluo olrds m,1 1111g of P) rile \\ uh a contact ulphuric acid planr It i 
imcrc 1111g tu nutc thm tor more than .i quarter ot a c.cn1ury P)rlle had 
been c.x1ractcd lrom the told ore on 1J11s nunc anti had been old 10 
African f; plos1,·c and Chemical lndu lrt•"!s o add111onal plant for 
lhc e:i.:trnL.:tion of P) rm: ,, as necc sary \\ hen 11 \\ as decided to locmc 1111 
acid-producing plant on We I Rand Con ohd.11cd 1 me 14 
I Ill' ignlfir II l' uf thc> carlJ dc,clopmcnt of thl' unmi11111 indu.stn 
In 1952 1hc Min, i..::- ol Mme . JII V1IJocn ga,c an early ind1carion at a 
Nation,1h t Part) C'onorcss m the ~tr, nd. C,tpc !'own of 1hc 1111por1.111 e 
of the Union's uran1un contrn t 1:ord1ng 10 chc .\1mis1cr lhe 
comracts v. ere o , aluahlc rhm ,, hen fully d"'' eloped. ura111u111 "ould 
rn ·an as much for the country us 1hc gold production At that culy 
1agc he as urcd 'ou1h fnca rh,11 enough uranium \\Oulu be kepi ha ~ 
10 ensure ,co,)C lor nuclear re carch 111 rhc Unmn and ii u .e 111 the 
nu lc,1r f'O\\cr 111du~lr). \\hen 1hc count') 1c,1clwd 1hn1 stnr,1,; of 
<le, clopmcn1. '' 
Possible f111urc dc,clopmcm in the field ot 1111clc,ir encriu 111 the U111011 
\\Cle 1hu~ nl'I o,·crl0<•kcd \\hen the agrecmc111 hct\\ccn the J-\1orn1i.; 
J4 CS \kl.can "The llramum lndu ti) of South Afnta". JC 1~1-.. s.:, pnl 
19.S~. pp. '.15:! 154, \1S 'olom,,n and A Ile~ •~ulphunc A Id Produe110:1 
rn lh ! :a.,mm lnduslr) ", l 'n111lum m South hicu. \,11 2 p 348 
H "Ur;imum Produ:uon l ,1111mcn1.cs• \trnln~ l\loguzir t' 42, cpr 19'i2, p 
4.'i, I ll<.'s su h a\ the rom111u1mnal era• as 1ha1 :tn: c ll\ a re uh of the 
M-parntc rcpr~c111a11on of ,o,~r , lhc In OIJ!Orallon or lh .. Prot tonnes, nn,1 
tht' cucnsmn of \Oles to I )car olds IhaI "ere c.n 1:1, gc11J1 of lhc 'a11onal 
l'art) C'ongres .. , lhc Strand Cape To ,11 I~ I'> Scptt'mhcr 19'i2 "ere g1,t'n 
rmum) m C.ipe lo"n n~spapeT\ 15 19 September 1952 lhc lion m 
\'tlJocr s s1.i1cmcm con~cmrng the Chlrw·rs ,,as nor rcpm,cd in I he.' Cupe 
11:us ::nd Uir llu11:rr m the period I W sr111crntwr 19 ~ 
l 11 
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l·ncrg} Bo.ird and Drm hand American nuclear energy au1hon11cs \\a 
nego11a1rd le, 
lhc co opcn111on bel\\een 'ou1h J\fnca, Bruarn. lhe United Stale and 
Canad,, re ultcd m ,1 combrnci.l tor,11 ot 528 rcpons on the uhjccr of 
u1,1mum cx1rnc11on durin.g the penod 1945-19 2)7 J'hc C'l>A ,,o~ld 
frnc1n c lhe "i:!,"'1111,1.!l pl,.m (1ha1 ,, ould proct;s rhc U1'3n1um dcllH·red h) 
rhc cx1mc110,, plants) .1 \\CIJ as the sulphun ncitl plant . 18 11,rs 
collabora11011 led 10 the rapid erncrgcn c of .Sou1h Afr I a n a rnajor 
producer of um111urn J'hc construc11on ol no tc,,cr lh,111 17 uranium 
c,1;1rac1mn pl,1111s. formed c1 maJor r,arr of rhe 1.:ountry's mdu trial 
ircll\'11) srncc lhe hurldrng began 111 J,muiu) 19$ I Ry the rum.• lhe 
progrnmmc \\,ts completed 111 1957 a tolal um of O\cr £66 000 000 had 
been 111, c~1cd rn lhcm II rh1s cxpend11ure. ,, uh 1hc cxcepuon of the 
co I of 1hc equipment purcha~cd O\ crsea,. rcprc cnteJ n \\ mone} 
lllJCCled m1o the Suurh Afn nn cconom) B) for the grcmcr pall ,,uuld 
ha\ c h~cn spcm m ou1h Afr1c . llus benefit Ill rhc countr) would he 
pen11.111cm '" 
I he 1mol\cmc111 of lhi! lJ.SA and Brna,n crmhlcd "ourh Afnc,1 10 
purchc1sc equ1p111cm frorn m crsca l h • \ 11,11 <JUcstion ot ,he suppl) of 
rhc nr c sary 111a1en,1ls tor fahri :umn of the planh on 1hc rn111cs \\ as 
lhornughl) 1mc,11ga1cd. When the planr erection progn11n111c ,,as 
1c1ncd, srrucrurnl steel. reel ph1111 • nd rcmfnrcing Mccl \\ere in \cry 
hurt uppl) 111 Sourh Alrrca, and much 01 these rcq11m.•111cn1s 1l1a1 ,,ere 
of ncccs ity ,,ere 1111poned from O\Crseas. Hulk orJ,:rs \\ t'rc pl.teed h) 
~(, •A1om1t I nrtS) Board l ran1u111 m South AlrrcJ•, South l ril"lln ,lourual 
uf honomir,, 21(1), March 19~J. p 14 
17 r,11 A) J 1.c,m I ht• 'tn,J ur \lint k, l~.•4•1'i84, p 92, I f!l\crncr "An 
flastnrrc: I Rcv1c\\ •. ,ISAl\1\1 , 7, ~o, 1056, p 142 
IS H) JJP Dolan "C"o -0pcrn11,c f'u1t\lrn~11nn of Uran rum f'la111, ·, 
l rnnium in "uuth hi , 19-16 19 6, \O) I pp 190 1111d 199 
19 RII lln •an -~.,11onal ,\ pcch of lhc Urruuurn lndusrl) ", ,h \1:\1\1, 7, 
f\pnl 1957, 11 569; :-.:n ~ruan· "lhc Suppl) of R11,, matcnals 
He<1u1rcmcnrs of rbc Ur, nlum Prorrnmmc", l 'r11niu111 in South \fric-a \ ol II , 1946 195t,, p 2 
I 14 
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the Tr:111svaal C'h.1mher or Mine, lor apprnx1n1urcl) 64 C)()(J 1011 of 
steel . One instance nl speed and , igour illus1ra1cd rhe speed \\ i1h 
,..,hid1 the progr,1111mc progrcss<.·d. Four rnomhs :titer placing the 111uial 
111dcrs. not only had the lin,1 con tgnmcnt of steel nrrm.·d. hu1 lhc ftr t 
tanks \\ere being crcctcc. 1111 the ,11e ,111mc of the mmc Tht• dcll\Ct) 
111 latgc tonnages 111' ,reel ,rnd nrher ra" rna1eri<1I \\a~ made po"thlc b) 
the co opcra1io11 nncl us i,iancc ol lhe Br111~h and American 
Gr)\ Cl lllllClll • 111 
J\llhough the owncn,h1p of the uranium produced h} the ~cvl!r,tl mine, 
\\,ts \C~lecl in the AtPmk I ncrg) B,}arcJ. th,· proceed-. wluch accruL'd to 
the Board lrom rhc .,ale of lhc uranium \\<1 paid mer 10 the prnJuccrs. 
and lht.• Stare pa11icip:11cd 111 the prnllls 1hrough lhc opera1mn ot 
apphcahlc lea c and income 1ax formulae Sc 11011s 4 nm.I 5 of the 
hnancc A 1. 1951, tared that 1111hc c,1sc or ,t lt'ascd 111111e lhi.! w,1s ,111d 
rc\cnuc from the mintng ,,ould he merged Ill lhc oihcr 111111mg cosr-. 
and re\cnuc tor lhc purpo c of dc11:m11ni11g the S1111c 's ,h,trc 111 protu, 
under the lca,e. I he inll!re,1 pa)ahlc on mome~ hommcd for rhc 
purp<1 c 01 producing ur.111111111 \\Ould be dcduc11:d Imm lht' ICH·nuc 111 
the dc1crn1111a1i11n ,,r ueh h,trc 111 prohts 11 
Om: 111 the com,cqucnces tit lhc Government ' , dce1s1,,11 Ill 1;1;\ the prolus 
from the uranium lll the -.ame r.11e :is gold, 1111d hcc11 10 ltmu 
tcmporartl) the rmounr 01 •JXlllton dr,thn from 1h1s source. fhc mini.', 
pm<lucing ur,1niurn wc1t' allowed 10 ,unortizc t•,c cnpital c:-.:pe11d11urc on 
tht'tr uranium planr,; againsr their pro1i1<. lr,,m gold t'\ en hcforc the 
urnnium pl,111h t,utcd llpcr:1110g. I hu rlw G11\ c111111c111 sulfcrcd :i 
co11,1dcr.1hlc rcuuc11011 in rc\cnuc 1111111 gol.l mimng rax:,rion 111 the 
) c,tr from 19.51 nrm an.ts l'hc G11H•rn111e111 \Hill Id III tlw fling run. 
ho,, ever, rc~O\et th1 ll'mp,,rary los of re, CllUl' 1hwugh the added 
40 c, \ld..cm lhc Uramurn lnd11\1r ol • 11111h \fr,~a•, .I( :\IMS, 54. \pnl 1954, Jl ~4t( 
41 (Gtt\ernmcm Prmtrr, Mututc.., of the l ,.::in of ~-mth flirn , 19 I , An l\o 5,, l)f JI} I. Sc~uons 4 and 5. p 41(), ",\1111111, E11erg) Ht•,ud. IJr m1um 111 





) 1elJs lrnm 1.ix,11ion ol golJ and uranium protu~ \\ hen 111c urnmu111 
pl.iors had hccn amortized I he gold 111i1111,g 111dusrr) rl·gardcJ rhc 
(,ovcrnmem ' deci,ion <'11 rhc rax 1ss•~c rt one of c pcd1e11C) Had 
ur,111ium nor been .i MJCJarcJ \\ irh golJ. rhcrc ,, ould 1101 h,t\ e been sud, 
a hca\l) rar:: of 1axa1io11 U11cr rhe Gll\c111mcn1 ,1grc•.:d 1'1.11 a 111111c 
pro<lucing onl) uranium. "oulu pa) 1a,m1011 1n 1ccord,111 c \\ uh the 
ord111ar) C .. pan) r,tlcs 41 
In the l1f11c uran,um ,,a no longer as .:arcc n commodrt) , 11 Illa) 
h.i c sccm •d lo he during 1942- 1945. Ocposus 1hroughou1 the .1.orli.J 
\\ere rnpu:11) he111J;: dc,clopcd and c pll•llcd 111 the IJnuci.J ~,arc h) 
19 4 there \I.ere 200 c1c1nc uranium n1111cs rnngmg frurn sm,111 one 111.111 
opcrnrmns 10 mm,·s cmplo) rng 100 men or more , me cx1rac1io11 
plants \\ere 111 opcrauon and <11 Jc,1 1 I\\O mon.: pl,111ncd B) rhcn 
uranium \\as ,ilso produced m the llnlll'd 1i11c 11 1 hy-jl10JJc1 from 
phnsphJ'l' m,tr1Ul11c111re 'I l11s opera11011 on lc1rgc ronnagcs of ore of Im, 
grade wa,; rhcn the dose~, •• nalog) o,cr cas 10 umr11ur11 prix.tuction 111 
South ,\frrc,t 4 1 I hcrcforc. h) rhc 11111c Sourh Aft ,c .. cornrncn c<.I 
produd10,1 in the c,trl) titues. she did nc,, 111011op ilisc the 1ntcrn,11in11al 
urnnium rn.irkc1 
In add11i,111 10 the mc1c1llurg11,; I 1111ncacics. rhc construd11111 of rhe 
ur.11111.:111 pla111s pre cntc<.J m Ill) en •111ccr111g pwhk•ms llC\\ In lhc golJ 
1111ru11g rnJuq,) . c111J c,ilkJ fnr rn rc.1scd pr11dm:11on hy our 1Jc 
Ill, 1111fac1u1111g org,11111.,11,nn • I he lau11d1111g of rhc progr ,llllll!l' hrnu •l11 
c,in rdcrahlc hcnrl11 IO loc,tl cng111ecru1g tum 'ur onl) w.,s 11 ., 
,1i111ulu, 10 hu,inc • bur II a"o prcscn1ed Ill'\\ c11Binccnn1? problems lcl 
11111ul,11e lhe,r 111gcnuil) . 
,\ ,t ulphurk· :iciJ procc,s " cmplo) cd 111 rhc u, ,m1u111 C\lruc11on 
pro c~s. ,1 means ot pro,c.:1111g lhc pl.i111 lrum corro~wn had 111 hl· 
4l St,,IUks of ll1r Rtpuhli,· 111' Sourh 1\lriru, lnu,111 l,, Act ~8 ol 196.? Sc"11on I 
,B S \f I can. " lbc l rnn,urn h1du 11; of .\outh \fm·,,•. JC~I\Js 4, \pril J1l'l4, fl ,~5 
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de\l cd Also tainlc 1cel and oth ·r acid-re i ting allo)s nd plastic 
were widely used S1ainle sreel fahncatiun in South Air ica wa a new 
cte,clopment which had grown primarily from the requirement ol 
urnmum extraction plant Uranium plant instrumentation \HI another 
highly 1111portan1 feature of the c trnctton opcr tton • and the 
in tall,1tion tha1 v.en.: made then were mun.: elaborate than nnythin, 
that hact been u d in South Africa up to that time."' 
Another c, peel ot the hcnclit a ~ruing Imm the ncv. uranium in<lu try 
h d hcen the i;harp mcrcnsc in demand tor power and cenain chemical 
rca ent uch ns mungancsc ctio)(ide and lime. fhc experience ain d 
m the construction of the e plant v.nuld later be of value m the 
con trul'IIOn of nul'lct1r power plant nu tac1ht1e f'>r the enrichment of 
uranium. A number of the building and enginecrin companies 
111\ olH~ v. ith the extraction plant \\Crc later nppro hed for the e 
unctcnakings. for example Rohen onstructton Compan) 
1'he Electricny upply Comm, s1011 had done well 111 hclp111 • tu m"!ct 
the extr ordinary dem nd for power er ·atcd hy th · rapidly exp nJ n, 
unm,um pro<lu 11011 programme.'~ WIK n the Combined Development 
Agen represent uve dt u scd the prollramme this uhjc I wa given 
attention. The uranium indu 1ry woulo pin c an C\er-iocrea· ing train 
on the W11water rnnd po" er resource It w (k-cidcd that li11lc 
44 ( ABI K\\ Fmdln "The pplt n1t0n of tntnl~ tee! in the Uranium 
Industry", l nnlum In ~outh (ri('ll , 1946 1956. vol II . p 519. RJ 
Oltv1cr, • rnmurn", lndus1rial Rt, I " of frka , 4(7 ,. Jan 1953, pp 29 
3: C I l..cnn· "The Ura.-ilum lndu II) of S. Jth Africa". J< I t , , 54, 
,' pnl 1954, pp, 34 -354. 
5 f'hc Elcctrlcll 'upply Comml on v. s cstnbhshcd earl In rhc 1920' 
the 1-le.-:tn II) uppl) Act. (So 42 or 19221 It ,i.-n.\ rtpulntcd that \\ 11hou1 
profit or lo , the Cotnmt 100. an m,.kpcndent bod., \\ould prm1d 
uff' , :11 and c-hcap clcctnc po\\ rr 10 indu rrle Du not the . cond World 
War, 'llr e proJects undcnal;cn b) fa OM \\Cre hampered b the d1 ruptton 
of conU'icn:lal shippm re uh of the \\ar. n ocean II· •r CMT) mg a turbo 
•cncr~tor > mn ror Con clla, for cumplc, \\ ll.:.I,; b a torpedo from :i 
Cknnan ubmarmc number of project \\ere 1~fin11cl) postponed 
llov.c, er, b) I 94~ the \.'a:il JlO" er I tron tnncd uppl) 1-' cl tn II) and 
the foi!'IWI )e E.SCOM managed IO 1ncrca c II~ • le tc. mer the 000 
m1llton um! nw~. ESC0\ 1 I· , n llond rd J r rtckt rhltd t in ~u d· 
Mril:a, (18 2· 19 l), pp 12, 13 
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poss1hlc dbh:, ;,• ,,m "f 1,1cal need-; tor pl1\\cr ~houhJ he aimt>d at A 
numbcr 111 3~1:t:n,1-~ t, •r •~t,wer supply were con-.idercJ hut eventually 
the Elcctridt} Suppl~• •.•1,•• i!Ssion took the long range \ICW that Wilgc 
,;talion .,hould be c..levclopcu 11~ Cci:<l into the Rand lJndertal-mg net\\ ork 
and pan of lhi, credited ,n l,tariiJ•,1 power .. upply. Two 30 MW nnJ 
two 60 MW turho gencrnro" .v!.!1~• planned. The Comhmcd 
Devclopme11t Agency agrecJ to cont,ihUle to the llnancmg ,,f W1lge 
po'Aer station. ,\ loan fnim the CD•\ l•I £7 11()() (X)() wa arrangcJ for 
the uranium po\\er ~uppl). The tk,t :m MW -.ct came mto ,erv1cc on 
16 July 19~4 and a 60 MW s..:t in March I 955 The urJnium p11we1 
rc4uiremcnts were met hcforc thes:! tlatc, hy ,tringem control of pm,cr 
on the gnld mines . .u. 
ThP. market for uraniwn during the fillies 
l'hc construct ion of scvcn1c:en :xtrnct on plants a Iler Januar} 195 I 
torrr:ed a very unpornmt part vi the country's mdu~trial ac11vit) . In 
1953, the firM tull year of pro<lui:tion. the total 0•11put ol uranium ox1Jc 
111 South Af nca •va~ 514 923 1-g. i1etwt."Cn I Y.32 and 1957 the rt wa~ a 
ste.td) in rcasc in the number nt mine.:, produ ill!J uranium. By 1957 
the numhcr totalh!J twent) -six. No nc,\ min~ ,rarcw pro<luumn aflcr 
1959. This re,ulted in a rapid increa~e in ura11i.ir,1 procu~tion 1uting 
the liftks, a, i, indic:ned in the following tablc47: 
46 (SABI JJP Dlllan •co opcrn11vc Con,1ruc1ion of U•nmurn Phu-:s•. 
t:ranium In South Arrk~ JQ4t, 19'>b, ,ol. I. r '18!!. 
,17 1Nuclc:ar Fuel!. Coflll.>rllllon ol South Afric-.a l.tJI PwJuctmn S1,t11s11 ,. 
Nlll·COR: numioal prii.:c from U1111cl.l S1a1e:. Atomic Energy Comnm~1v., 
pun:hascs, S1111istlc-11I Summar) or lhl' Uranium lndu,tl') , Energy Rc,t:":m:h 
.ind Oc\'clopmcnt Ad1m01,1ra11on, <ERDA), United S1:1~, ol Am~·nc;.i, Gri\tld 
Juncuon, Colorado, J(l7ti ; (AECA, Pcltndaha) Annual R,por,, Atomir 
f'nerg) Bourd. 1960, "Uramum in S\luth A trn:a•, SA r»non.ima, l( 11 I, 
N11wm!)er 11158, p 5: l:1 fo:I 'Tht:' llramum lndu •I) 10 South Atn1..11•, 
'vluth African B11nker1Joumal, 55, Aug. 19S8, p. 152 
I IN 
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T~thk I llra111u111 midc pnxluctton ,ind value Jt>S1-l95'' 
Mine~ Pn,lu.; 1icn nmuull'n.:t \ •luc of ur•ntum 
Pnl<luun, I r•nn:m mtdc lnl&'mauonal l!raruum 111,mum m,Je 
(l~I Mutc1 Pri,;: 
l S S per JMlllnd (0 4,4 \~I t 1m1lhnn,) 
11nntum u•tdc 
19!~ I 40 177 II 21! 
19\1 f ' \14 Q.!J t U 35 , 1 ....... 
19,. 11 14M 11 I 12 27 14 ~ 
,ri,, IQ :! IN~ 02\ ll 2' .!QI 
1956 .:, l Yf>Z 5'111 II I Mo I 
19S7 ~(> \ 174 476 1(1 4'1 -1•1 1 I 
l'l'K 2h \ 1,68 'Ill! Ii 45 ,uo 
10' I 26 ~ K4b zio 9 12 soo 
J"hc tuhlc indicare a drmna11c ri e in uranium prn<luc11on, n3mely from 
40177 kg in 1952 10 :i,8 million i,;g in 1959 - u ri~e of 14336% 
Despite H decrea~ in t!1~ nominal imcmational market price for 
uranium oxide, from $1:2,35 ll• $9,1:? in IQ59, the ,alue in 1ha1 period 
increa cd from £3,3 million in !953 to £50 million ir. Y59 - an 
mcrea,c of 1415%. 
I he establishment ol ,he urani 1111 indu tr) rcsu:tcd in a ,harp i•1crca-.e 
in demand tor power, ,ulphunc acid amJ chemical reagents The 
criginc\.'rmg indu.,try in South AfricJt h.:•t ti<::c:n stimulated h) :re 11cw 
c,,ali"tlgl' ,mJ in rhe con,1ruc1io11 of th1. 1ranium plants. llte,e tac-101 ~ 
ind;c:itcd the importance cf r:, .. uranium ,,,lu~II)' Ill the indu 1rial anJ 
economic dc:vdopment of the rnunll)', i.111 tit ncclt !<1 • ,sure it~ future 
,IS far a, possthk. :s 
Hy 1958. there wcr.· ..:irc:imsra,~.:~s th,11 ~.r1h1!d) I': c-~,(:,-J that South 
\ fru.:a could not he ass.._•,..d ,,fan II crca,ing Jen,.;-. ,i t,•r uranium. A 
dclcgat;on of the Combined l) veh1pwenr ,, ~ency v,::.. ••' ~·outh Africa 
toward the end ~lf April l '1.:-a;l, under the lead, r h,p , f ~r Jesse 
4M (Al-CA) 1\JA Rm11 : Prop,l,ci.l ,- • 1m11: Enl~'U Rese1m.:n ., .. 'k\c>,pmcnt 
Progr:nnmt. • ,r .~,. th Afrlf'::t, r I !i 
'\ ' . 
. . .. "". ' 
. ' .. , 
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John on. 1>1rc1.:h r of R w M ten I of 1he \Jnncd ·1 re tumi 
1-r: •rg) C mm1 mn. 10 d1 u \\Ith rcprc ·nt 111\e of th Board 
m tters rel I mg to the I kl d of grccment an tem1s of "ha h the Ho rd 
supplied urnnn11n 0~1de 10 the gen ) The outh Afn n tonu 
I ncrg) Bo rd \\as 111formcd th, 1 men nd l·ngl nd \\Crc no Ion er 
rcqumng the mount ot urnmum for the produ lion of nn m nt s 
they had during prc,•1uu )CU'S Uranium w required more r.d more 
for mdusmal purpo c . Therefore, th 1ockp1lm., rcqum:mcnts of 
Brar in nd Amcnc • from 1960, \\Ould nor exceed 40 000 ton per 
)C:tr ""' 
It " s thu n cssar) for th 11nmcdaatc future for th~ D to impose 
c al1ng s I r s "h t the omb1ned l>c,cl pmcnt gen y" prepared 
rn undertake 10 purchase \0 During the di u ion th t Ill k pl c m 
Apnl nd May 19~ bct\\ccn Dr JR , , n Rlujn. the 1ini tcr of 
Mm~ . nd rcprc cmau,c or th Combined l>c~el I ment enc). th 
M1m ter trc scd the net-d tor me, ure that \\ould protect the outh 
Afm; n unm,um lndustl") from pn~e undercutting. Hi 
recommend tion,; \\ere \\c!I rccehed by the delc ation 11 
fh d1 u ions rcsulte" m m mor ndum of under tnndm bet\\een 
the Agcn y nd the Board, \\hereby the quantity of uranium o 1de 10 be 
purchased b) the gcncy. wa fixed t 3 100 hun ton tor the period I 
July JQS tu De ember 195~. and there ftcr 6 200 . hon tom per 
nnuni until 31 l>cccmbcr 1903. \l The tcn-)ear comrncl ~1 wuh th 
49 nnual Mcpor1 or th &omlr Enl'f'llJ lkl rd, 
50 fhul . 
SI Ole Ruri:er. :Z9 4 I Y 8. "Tockoms \ an Urun Bcsprcc •. The Br111sh 
rq,n- nta11,c "ere \\ S1arth and FJS Clark Md the Amcncan 
rcprc$C'ntatl\ . Jc u: Johmon, T Upchurch, ti • prtn am and f Shank . 
S2 hort ton .. 2000 th 11000 kg) US/\ < h1unher 's 1"-en&i th l'cn&un 
l>lction I') • p 11 S'il. 
3 lhc ,nr1ous min produ In urnmum oxide. c h hllll II ten car con!r 1 10 
sell u uranium o.udc to the C:l>A These contr I nil had ,nrylng d 1~ of 
L?O 
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vanou producers ot unmi,un oxide would comrnen c m I p c from the 
la 1-mcnuoned dale Conscqueml.> the Agcn .> ' annual rurcha s from 
OUlh Alri ll \\OUld gr dually decrease until all the ICll•)Car comract 
h,d terminated. lhc la I contra I would 1ennina1c on 30 June 1967. 
hut th Agcn , had an opuon to 1en11111a1c II on 31 fkcemhcr 1966. It 
11 o a •reed tlu11 the H1,an.l 1111ght <lisp c clsc"hcrc of all proJu t1on in 
c ccss of that purchased h.> the Agency . l'rcviuu~ly the full pro<lu 11011 
!'la<l 10 he ofrerc<l to the •ency. 1 he nion of South Africa greed to 
cccpt a ceiling over the then current producuon ol 6 200 lvns of 
uranium oxide )C r fh h lnncc ol un111iu111 s11II out 111nd111 • 111 the 
e,w,1in • con1rac1 "a strctcheu out mer a longer pcnou. 44 
The qu lion is, ho" \\OUld the C dc,clopmcnt~ nflcct th COUllll) ? In 
1958 11 wa · cs11matc.'ll that South Africa "ou:d produ e not much le 
1han the fi cd maximum. That year South Africa "ould ha,c no 
urplus and "ould collect o,er £50 million fur uranium. l11e total 
rc,enuc in that year \\3S cond only to gold. lkcau e of the cc1hn 
pl ced on productmn. potcnti. I devclopmc111 of lhc ura1i1um 111du~1ry 
w, curhcd l'hc Buffcl .. fontc111 mine, for e. mple. had rcque ted 10 
in rea it cru hing capacity 10 35 000 ton of ore per mnn1i1 . hut w s 
rcfus d. fl J 1h1: 111111c been allowed to Jo rhi , 11 profi1 would ha, c 
m1,;rca cd h) £t>OO 000 1t )Car. 1 hi~ w11 the po i1ion III one mine - an 
indication of the great lo of potential rc,enuc 10 the country. ' 
Pro pcct. of finding IIC\.\ markets for ur.inium "ere not op111n1Mic. 
Klcrksuorp Con olid111ed Goldfield • that h,1d no con1rnc1 with rhe 
Combined l>evc:Jopmcnt Agency, had hecn unable 10 find buyer for its 
un1111u111 . " I he Cornh111ed De,clopr,icnt Agency had gn:ed to 
commencement dcpcndrn on ~hen c h ,nine 1;inl"d produc11on 
Conscqucnil 1hcsc 1en-yw ot11r11C1s all had , arym date~ or tcrmma11on 
'i4 ( t'l'l,P) nnual Rrport of thr ,\tomk I nr11t\ Doan! , 1958, p. I: 
A srmM} lk-h111 , ~ol . 97, <i Jul) • l...'i August fQ'i8, 20 Au •u I 1958, col 
l571 • l.572 
55 Uic• tlur,:,·r, JO 'i 195 · • ·,crlwr' groot potcn 1 ·lc 1nkom tr un uraa 




I c1l11, tc le of an) urplus to oth r 10,crrunem of lhc West . 
conduc1cd through the Al·B t Pretoria ln 1958 number of oiher 
go-.emmcnt • mcludmg tho c of Jap,m and l·rancc, \\ere making 
enqu1ric t the uth Africa J\tom1 Ener ) Roard. Accord an, to Dr 
,. n Rh1Jn outh Africa \\Ould be 1rading in uranium wuh Japan, lsr. el. 
Gennany and other ~ountrie (In 1957 outh Africa had old 6,5 ton~ 
of uranaurn oxide 10 the At mic Energy Fuel Corporation of Japan.) 
Although these arrnngcment med fa, ournhlc to omc, others 
realized that South Africa \\OUld no Ion er he able to depend on 
urnmum a tahilizing C tor in her econom By that ear 1h \\Orld 
pri c of urnmum " dropping . The American hnergy Commas 11 111 
h d predicted m 1954 that 10 dollars pound (0,45 kg). \\lluld he u 
hkel) pri e an th long tern,. In 1958, the Cammi ion could onlv 
uarantce pncc of 8 dollars a pound after 1962 51 
A ond neg uve la 1or for Sou1h Afr.can uranium dmx1Je produc-!lon 
1h imprO\mg \\Orld uranium upply . The two most 11nport nt 
un:e 01 nuclear fuel. uranium nd thorium. \\ere being di O\ered :n 
m n) part of th \\Orld. V I amounts of mone) \\ere pent an the 
arch for nd development of Ile\\ res urce • and on research to 
improve method of e trn ti n 
In 1956 I.he production of uranium oxide of the three main producers. 
nitcd ~,ate of meri a. C nml nd the Union of outh Afra a. wa 
ome\\h t les than 15 000 tons of urnmum oxille per annum. lndic ted 
re rvcs of th se three countries (on the ha.,, of known mlonn lion) 
were in 1957 1 follO\\ !.: lJn11ed St 1e of America: I O Ol10 tons: 
7 rmhl) llthal , ml. 97, 4 Jul • 2 Augu I 1958, 20 i\u•u I 19 , col 
• .Sn; H Jc:al. • fhe uriuuum mdust') In Souah Africa· . South fr i n 
R niters Jo,· ~-11, .S~ . Au 19~ , pp I 2-154, ()le Ru11: r , 10 . 195 , 
• A ·,crl • troot potcn I le mkom.\lc u11 urun·. (AH" Archl\CS, 




Canada: 237 000 tons: Unw11 if South Afnca: 370 000 tons .5~ 
According r, ~B Hagan these figi;1,• wc.:1\; (\ll <he low sidc.w 
During discussions with Dr WF Libhy. Ori'. ' of the Commis\ioncrs of 
the Uni1cd States Atomic Energy Commissi,111 Dr Roux wa~ told that 
with the new uranium reserves that hall l\:Cn dhcovered in New 
Mexico in 1958, the United States had htrg:.i · -:rnwm re,cnes than the 
rest of the free world. Other coumrie, lhiil 11:iJ ,tarteJ producing 
uranium in the lifties were Frant.:e, Australia and Portugal. all of which 
had important reserves. The production of the Belgian Congo \\-ould 
also have to he taken inw act.:oum.w This was an ind1cution of great 
uncertainty as to the future market for uranium. 
According to Raiford L Faulkner. Deputy Director of the Divi• ,f 
Raw Materials of the United States Atomic Energy C:ommi!,.,h,11, 
production of the free world was estimated to reach 30 000 tons pt'r 
annum hy the end ot 1958. and 40 000 tons per annum hy the end , I 
1959 or early 1960' s. There was I ittle douh1 that thb, rate nf 
pro<luction could be main£;tined and rnukl he increased."' 
lt wa:-. to be cxpecled that every coun1ry m the world would do its 
utnws1 to determine whether it had \\-orkahle deposits of uranium and 
th<,rium, and would ,t~v ; ... ., such dcpo~its. Both France and Sweden 
SK ( \EC Archive~. Pchndab.t) AJA Rou,: Propo\cd Atomu: b1crgy Rc~earch 
and i,evclupme11t Programme for South Atnca, p. 16. 
5'> RB Hagan: "Na11onal Aspcc.:1s of 1he llrarnum ln<lu\try·. JSAIMM, 57. April 1957, p. 571. 
tiO (AECA, Pclindab,1) AJA Rou11. Proposed A1om1c Energy Research :u,J 
Dc\Clopmc:nt Programme for South Africa, pp. 16,17. 
61 (Aff' A. Pehn<labal AJA Rou:\ : Proposed Atorntc: Energy Rc,r:arch unu 
Development Programme for South Africa, pp , 17-18, (AEC'A, Pclindab,1~ 
RB Hagan: "Nai1onal Aspects uf the Uranium Industry". JSAIMI\I, 57, 
April 1957, p, 571. 
( 
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"ere refining their urr L,J, 11 and ..., : ~ planmng to inc re • .: their 
uranium metal production 
A third negative ,rend with reganJ to South African umuum ox1Jt 
production wa the tact that progress in 1.:otnmerc1al nuclear rower 
programme was much .;toy.er than expec1ed. 
In 1957/58 nuclear authornic rn the USA all agreed w11h the •J1cw that 
there wa, likely IO he a period hctY.ecn 1965 and 1975. when the 
upply of uranium would exceed the demand. 'J h m,1in rca ons tor 
thi condition se11in, in Jurin• the late fiftie wa 1he rapid ra1e :tt 
whi h uranium production in the WeMcrn World wa, m1.:rca-.ing and 
lo\\cr progre in nucle.ir power programme than was 11m1c1p.11e:d 
earlier in the fittie .6 ' 
It wa clear that outh Afnca would have to do e,•ef) thing in its p<iY.1.::-
10 produce it u· nium a-. cheaply as pos 1blc.c,.c In antic1p.1t1on of the 
rec.Juction m demand for uranium. the South African Government anu 
tte Chamhcr of Mine decided during lhe fir t half of 1959 to de patch 
w,:,t w calleJ a uran:um upply mis ion to Furopc to invcsti •ate II 
spc" _ of nuclear energy that could a~ 1 t in de l',ion-making "1th 
re pee, o lhe 1urthcr dc-.clopmcnt of Sou1h Alric.,' uranium resource . 
lhe m1-;s rr. was to comprLc a rcprescntathe of the Chamber ot Mine 
\ II Koch 0 1 ngto American), the Head of the Miner th)gicat In titatc 
,PrLfess, r liherner) and DUS le The mh,,.ion' a ignmem began in 
V ~nna with cti~, 1011~ with th,: tA l~A. Ccmn:s \'i,;itoo were Stuttgart. 
ha11kfon. Bru~sc :·. Pari,, Mil11n. Dus'"-eldori. Cologne. Zurich, Berne. 
tn:sa ·,Ki S1oc ·M h 1. Th~ i1111erary included a cmmar on the 
indu tii11! no pccts of nuclear energy .11 St1 a. Jiscu--,ion~ with the 
it!omic er~,m uu!horni~::. in Stockholm, vi~11s 10 variou aronm: en,;~ •y 
b2 (AECA Pcimdaba) AJA Rou,· Propo Atomic Cncrgy Re can:n and 
De, ~lopmcnt Programme tor South /\fnca, r ' 7. 
6' (Al C'.A , Pchmlaba) AJA Rou11: Alomic Encr Rcsc. rdl nd l>cH:lopmcnt , 
Pan I, llnucd State • pp 5<1. I 





and uranium plant an<.! 1mr.illa1ions in !·ranee, a,; well ,ts an uranium 
mine Accurd,ng 10 DB Sole the re ult achieved hy rhe m1s~ion \\ere 
"ncglig1hle except in the sense that ~nvaluahlc con1ac1, were 
csrahhshcd '' ~, 
The for::ign trade value ot urnnium oxide 111crcascd dramnticall) du, ing 
the fillies. rn 1953 the total v.1luc was f3 873 029 and in 1958 11 
earned £53 661 840. In 1958 and 1959 it earned re pectivcly 15 
peri.:em and 12 pcn.;cnt of the Union of South Africa'-. total forl:ign 
trade value. The following 1,1hle illustrate the phenomenal 1ncrea,;e. 
T.thle 2 Foreign trade value of uranium oxide 1953-1959&• 
)cu ur.n,um n, iJc \'aluc \'aluc of Pc",nragc of rniduccd UlllnNm Dltde67 IOI.ii C\Jl(lm lntal c,roru Lg £ l 
" 19 J ,14 921 3 n oi9 l40UI (J\fl I 14 
19S4 I 466 111! 14 H 144 321747113 1 hi 
111,\ 2Q9 2, 29 1,-1 ~89 ·-]69 047fl)9 7'1() 
-19~ ) ~6:Z 590 , 695 0 0 691!3• , Ill 46 
19\7 $ l7,U7 
""' 9S8 63
1 1(11 66:: '14 IHI 
- -11158 ~ 1168 718 ~J (lt)I "I 1\7 :;;,2 7\~ 1,0.2 
~-
--l'IW , 46 229 I ◄9 232 4'9 l 6 184 1189 170 
-
j 
b5 !SALi I","\ Solt• Thi\ A1.im e All (l np,1hl ~hed manuscnpl), pp 2 I' 1111d 
214. 
M (N\.l f-COR) Product1l•n 111m • NUI-COR· (SAi.i Cimcrn1l1<'nt l'nntcr, 
Unrou ot Sou1h Atnca: Ann• '-llt1en1cn1 or thr 1 r11de 1&nd Shipping or 
the Union or South Af1k11, l9'J. 1954 and 1955: 1-ureigo Trude St11tl,tio 
H>5b, ,ot. 11, pp 100 nnd 170, 1957, ,ol II, p; 98 and lb8· IY58, vol . 
11, pp. 98 and l6R; 195Y, ,ol II, p 106, Supplr1111·nt111 Tn1de 
.:1111rmrnl\ , !959, wl Ill, p. 17. 
In oll1c1al Vtll Ill:$ uranium O\ •e i, mclude<l m "prcKnhe.l ma1t>11als" . 
"Pre cntx.--d m;,tenals" liguRs m .'udeJ the ,alur t-.tror1s 111 1h1mum auJ 
•r. rc: canh," A-, l•or,um ar.~ ·rr e t·arths" v.crc ,,nty a mall pcrccnragc, 
uranium o,llk, tl:crdorc ~Ile up "nu.ill) the 101:il ,•,lluc ot •p,cs nbt.'<l 





fhe exceptional incre.tse in the foreign trade \'aluc or uranium oxide 
brought ahout that uranium oxide became one of South Afri~a'c; most 
impona111 export cornmoJitb in the 1950's. In 1958 and 1959 it was 
South Africa's ,ccond most impo11ant expon product - .ccom.l only ro 
gold. Its foreign trade \alue surpa~:-cd hoth that of wool and diamonds 
(uncut) Thi.; ic. illustra1ed in the following tahle. The value of only 
the major expon products is given. 
fahlc 3 lmpc nan c of uranium as expon product during 1953- I 951)6l! 
Yc111 Oold uranrum \\ool O!llmond, 1111.11 ()Ude IUIICUII Value nr upon 
(l 10110) (tllXXIJ (£1f100J (£11011 (flOOI) 
1953 9 2\) 31173 115 Ql] 253 340 0111 
111~4 I.S~ 48 14 831 61 4l7 
7 "' 321 747 
ll'lj.S 1711141 2'>160 ~II 9)<, !31!24 369 (14 
19,o 193 205 38 6'1~ b2i.tl 2J 61 1t,9 814 
1957 .?lb 9) 4998Q t,7 12.5 24 686 402 662 
1\158 221 611 ~3662 42 SOIi 20 572 357 Jh) 
l'IW 2 0 l](I 411 2J2 41 566 2,, 2n 1Mi, I \ 
Thl• marl.et for uranium during the ,;ixti and earl) ,;eventie:. 
In the light of the imminent overproduction ut uranium. the future 
demand and the future marker for uranium ,rn a !:Ubjec1 of much 
speculation during the late filtie:- . No one knew exactly wha1 the future 
demands for military purpo~cs would he. There wa,; uncertainty ahou1 
68 (SALJ Government Primer, Union of 5'lUlh Africa· Union StalMic., ror 
1-lfl} \'tar., JuhUtt ,~~u, 1910-1960, c1•mp1lcd by the Burl!au of C'cn,u~ 111111 
S1al1\1ii:~. Pre1ona, March 1960, p. :-,;.2, F(lreign 'fralle S1aus11cs. vol. IV, 
Standard lnlematlonal Trad, CII.! ~1nc:11tion and Supplementary Tahles, 
1959, 1958 and IO'i7, p 6, Fortign I rade Stall tks, 19'i6-19W; Annual 





the rate al whi<.:h hrceder re.1 !ors \\l>Uld he dcvelnpcd , the extent to 
which plutonium \\ould he cmi'loyed as a nuclear fuel. and the rnte al 
which reactor technology would advancc.69 
The future of uranium production in Scuth Africa was thus dehatahk. 
On 1hc one hand South Afric 1, as a resuh of 1hc tac1ors mentioned, 
could not be assured of an increasing intema1ional demand for uranium. 
Stati'-!1cs indicated that um1uestionahly. On the other hand Dr Roux 
and uranium au1horitic, wen: confident that South Africa ·, uranium 
industry. despite the un,\:ilainties for the short term, would be of even 
greater value in the long tenn and. therefor!!, it w:is imperative that 
everything <ihoul<l he done to ensure its future .7° 
During his visit to South Africa, Je.;se Johnson lated that S11u1h Africa 
had a suumi uranium industry, and !hat the long-1cr111 pro:.pec1s were 
very hright. 7 1 CS McLean and Dr RB Hagart (Joint Deputy Chainnan 
ot the Anglo American Corporation). the two prornment men in the 
gold mining industry, he:,t ver~cd in the ,uhject, had al\\:t) ~ looked 
upo11 uranium a~ like!~ to loom large in the country ' s destm) . Thi 
view was amply vindicated hy events. 
In the late riftic~ South Africa had received a beucr price 1han had, l1" 
the average, hcen paid elsewhere. hut price~ had hardened . The 
Canadian distrihuting company reporte!d ,ale in 1957 at an average ol 
$10 (70 !ihillings) per pound. The average for the! Union for South 
69 AJA Rmn· PrnJ)U rd Atomic fncrg) Research uml Dc,clopm<'nl 
Programme for South Africa, p. II!; RB H;1gan : "Na11onal ,\~pee,, ol 1hc 
Uranium Industry", JSAl\1\1, 57, April 1957, p, 576, 
70 AJA Rou~: "Nuclear Energy": The lrnpact on South Africa•, Commen:ial 
Opinion, 35(415), Aug. 1957, pp. ~8-2Q. 
71 FF Jeal: "lhc Uranium lndustl) m Sou1h Africa·, South African ll1111l.trs 




Africa was over $12 (85 shillings). The lowc~t Suuth African C<lntrai.:t 
price was about $10 (70 shillings).72 
Dr RH Ilagan set out certain factors that •1,dicatcd that theri: \\liuld he a 
future market for South Africa 's u, u 1ium after the contrac.rs \\ith 
America and Britain expired. He stated in an address a1 a joint 
symposium on uranium nf the South Atrican Institute of Mining and 
Metallurgy and the University of the Witwatersrand in 1957 that South 
Africa would hold its position in the tield of uranium production. and 
would be of paramount importance tor the world of the future . Though 
not the largest md1v1dual producer in the world, S<1ulh Africa's po!>ition 
was asc;urcd until at least lhe end of the century. At the annual rate of 
production of 6 000 tons of uranium olC.idc, South Afric:1 had some 60 
years of continuous production ahead. Because Lhe uranium indu!,try 
was linked to gold mining in South Africa. the,c were di,;tinct 
advantages according to Dr l'agart. Although South Africa's grade 
was lo•ver than that of America and Canada. mo!'.t of South Atrica' , 
mine~ had the great advantnge that the} were producing uranium ll\ide 
as a by-product ot gold. No mining or crushing cost-: had to he 
charged to uranium production. anJ only :tctual treatment co-.ts in 
uranium plants were charged. In America amt Canada however. all 
mining and crusl,ing costs , as well a'i treatment co,ts. had to be charged 
again~t revenue from the sale of uranium.71 
By 1964- 1966 the entire cost of the then cstahlished uranium plants 
would have been paid for out of the revenue under tJ1e existing 
comracti.. No capital costs. other than for the renewal and 
replacements to plants, would thereafter he necessary. With assured 
rc1.erves of ore. far in excess of the milling capacities, South Africa 
would be able. it necessary . to nffer long•tcnn contracts and assurances 
72 FF Jcal : "The Uranium lndu,tl')' m South Africa , South African Rankcn 
Journal. 55 . Aug. 19'i8, p. 15:'.\ . 
71 RB Hagart : "Na11unal Aspect~ of the Uramum lndu,1~ •. JSAIMl\1 , 57. 
Apnl 1957. p . 578 
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ot delivery. Accordmg to Dr llagart, Sou1h Attica "a • lhen·forc . in a 
highly compe11t1ve po iuon.74 
A regard 1he price of ura111u111 oxide. there was c-.cry rca on for 
conhden c The 1957 pm:e ould hc taken roughly a hct\\ecn $10 (70 
h1lhngs) and l I ( 0 h1llin s) per pount.l of uranium oxide. For 
forward contrac1s 1he Uni1ed States were offering local producers 
price ot $8 or 56 '-llllhngs per pound. After ·"c then c I ting contra 1. 
had expired So ·th Africa w not obli ed to offer its uramum 10 the 
Comhmed Dc-.clopment enc) nd might \\ell f.nd 01he1 buyers. 
Man) new pri,. te comp nies had hcen fom1ed on hoth sides of the 
Atlanti to exploit the nu tear power 111arke1 throughout the world.7~ 
Private American ( nd Bri11 h) firm wc.;rc 111 that tage alre dy 
competm in ra e to ohtain c port markets for nu l'!:lr po"c:-
apphcat1on. 1uch nt th necc sar, technical mtom1 tii n in re •.,nl to 
nuc tear reactors h d bt.-en free I) pubh hed m both tho counme 
cc<'ler tio:i of nuclear developm nt would be the re ult 76 
In the uranium deb te 1he mternauoaal conn, 1 iluauon that w th<.: 
result of 1hc uez ri is of 1956 "' of i •mfi:,mcc. In 1hm )Car 
Colonel sscr of Egypt nauonalizt.-<l the Suez C nal Comp ny ,vh1 h 
resulted in An lo-French m1l11ary uon ngaim.t th\. Un;, d rab 
Rcpuhhc. The threat ot dosing 1hc world water\\' y cmpha 11ed the 
f.t IOI), of trnn,pon and lrc1ght chapcs and tadluies in ta,our of 1hc 
use ot uranium as aga1mt the conventional fuel,; .71 A pending 
74 RB Hagan. " '1monal A peels of lhc Uramum lnduslry ", JS IMM , 7. 
April 1957. pp 577. 78 
75 lhld., p 575 
76 SO F.ckluru! • 'uclear Enc:r ) A urrc:nt Re:, ac:w•. lndu.~tri;al R, \ il"" or 
Arrina , (I), Jul) 19 6 , p 1>9. 
77 Da\ld Thom on I urnpe Sln(l' 11polcon, p, 69, R" II an: "Na1111nal 
A pccis of 1hc Uranium lndustl") ", J"iAIM I 57 pnl ,>J 7, p 575 
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mkmauonal conn, t Y.0uld nece ril focu nnention on the 
rippli 1ion of nuclear energy in the m1litary phere 11 
Enrich d uranium "ould mere ism •l> be used an rca lor for lhe 
generation of clcctri ity79 anJ for ship propul ion Thi1; would mean 
nc market fur t>nrichcd uranium in future. Countnc uch as th 
UK. France. 'o"" y weden and w11z.crl nd were very serious!) 
con 1denng nuclca · powt'r 1 • n oltcm me power ourcc In countries 
Y.herc tl1crc was a i t-or •e of con\'cn11onal fuel • where h)dro--clcctri 
power ourcr were !'l zen m winter. nd in rea w h re nu lcar pow er 
tatiom would nunirni...:c o-,rt, t11c trnnspon of comcntion I fuel and 
frc1 ht expenditure, nuclea1 poY.er Y.ould be intmdu cd in 
1ndu 1nali d countni.; 10 ir,: t the increase In the demand fm poY.er 
In n 1nten1e Y.llh D, r ,)U • \\' Perine, Pre idem of the Vitro 
En mcenng Co m New Yv'"· 1d t t 1h Un11cd t I s 
hu1ldm mo t of 11 ncY. na,.tl \ C sci wilh nu le r propub,1on. and 1ha1 
It "' very lar"C programme 1 
II \\ thu of 1hr. Ulm I 1mpon,,1l\'C ,h I S uth fri 8 hould put UC 
th· pro rammc of research and «"'c .... ~pm nt In order 10 1m1uo,c 
mctllod of minm • c, 1rac1ion nd pt :t!~• i ,r urnmum w 1th th v cw 
10 c pon m re refined uranium nroclu I tn thi work th Unned 
Kingdom w prepared to i t S"uih . fri. wnh the uppl • ol 
mfonnati n. Dr Roux. m di u Ion 1h1 aii.: 1 ri ,e includin • 1r 
Elhi. in rtowden I haimmn of the UKAHA. Oll\l ,n,. ir hri toph r 
Director, lndu tri I Group 1f hl! Atom, hncr } 
7 
79 B) 1957, ln lhc U A, the lhrte m!1 n t~po o r rca.."lo, U:111 held prom • the 
Prcs.,umcd Water Reactor.• the Bo1hng W tcr RCJ!Ct, r• a,d the s.:xhurn 
raphnc Reactor.• all cmplo)cd mnchcd uramum fuc-1 
0 (AE A Pchn<hba) JA Rou~ Atom l~r ) Re arth ll', Uc ck, mcn1. 
Pan II, Umtcd Km dorn and C'anadn, I J 19~ , pp 45 an ~ • ~. Part Ill 
Con11ncn1 of Europe, pp. 1-3, 26. 9 and 7 -79. 
(AE A. Pthndabal AJA Roux· Atorn1 Encr~ Rcse rch and Dc\el,•rmrnt, 




. . . . ' . \ 
.. +; . . • \ 
~r - . 
, . ~ C 
Authority, R1 Icy) and Dr chonlaud con 1dercd the relining 01 
uranium as viral for 1hc future Sou1h African uranium expon market. 
Therefore, in the uranium dchatc, the factors mentioned such as 
cheaper South African uranium as compared to other cuuntrie and lhL· 
application of enriched fuel in rcac1or for power generation and hip 
propul ion oul\\cighcd the argumcm 1ha1 there \I.Ould be no fu1urc 
demand for uranium. There •.1.·erc also defin11e 1m.lica1ion 1ha1 outh 
At11ca \\ould have 10 producl· it uranium in a more refined fom1. 
l>unng the 1x1ie and early vcm1e the hon-tcm1 demand fur 
uranium wa un ertain. Canada' ccntract with th Comhincd 
D"vclopment Agenc expired between 1962 nnd 1963: those of the 
nion of outh Africa between 1964 and 1966 nd those of Austrnha 
in 1965. Pmdu er "ere con emed about \I.hat would happen after that 
}car. ou1h Africa would. howcvc1, be hie to compete a refining 
plant at the mine " ult.I ha\c Ileen paid for. nd e pccially the fa t 
that ur nium wa mined s a by-produc1 of golrl. Even 1hou h the 
pro pcct lier 1965 \\Crc unsure, J>ff Ander on. Chairman l)f the 
1', nsvaal hamher of Mine • remained opumi tic hour 1h long-1em1 
pro pc I of urunium u 
a re uh of the Jcchnc in 1hc military requirement'- of the USA nd 
the UK nd al o lo ommodatc the prohlern of urplu uranium. a 
nc\\ ngrccrnem bet\\ccn lhe South f rican Ato:111r Fnergy Board and 
the United Kin Jon: lomi Hnerg) AuIhOnt) and the United llllC 
Atmni.:: E11ergy Commi 10n w .s I ucd in J nuary 196]. Th 'lCW 
grcc111en1 became known s the " 1rer1:h•ou1 agrccmcm". '01c 1enn of 
1111 grccrncnt, "hich came 11110 operation on January I. 1961. "ere 
th21 the 28 350 tons of uranium oxide which haJ tu he delhcrcd over 
the pe11od I fanu ry. 1961 to 31 f>ccemhcr, 1966, ,,uuld he deh,ered 
o,cr a I nger period, em.tin on 31 l>c emhcr, 1970. The mnu I 
2 nnu11I Rcpon of the Sou1h AfncllJI Atom,~ l~er• lk, rd, 1961 , r 5 




l>r TI.W humann , Dcpul} C'ha1rnw1 ol the ,\111m1c tncr&) Bc.,:m.1 ,, •neJ rhc 
"stn·rlh ou1 • A•r~1nc111 "llh the c·orn:-imed l>c1clopmc111 Agcnc:) on llrh,tll 111 the 
H11arJ 
(1!'(1, AJ Brink, r\EU's Secrru,r} antl JH,\ Nel , I B', L1.·gal ,\lhasor) 








I qua111it) hought by the llSA and tJK was reduced to approximate!} 2 835 tons over the period of ten yea, s. January . I% I. to Deccrnhcr. 1970. This was a considerable reduction. con'-i<lering that the CDA 
had (according to the prcviou-; agreemcnl) .icccded to buying 6200 tons 
of South African uranium per annum hctwcen 1959 and 196J.114 
The Deputy Mini,rer of Mines, M Viljoen, said in Parltarncnt that th;.: 
'\:retch-out agrcernent" whicn had oecn reached b) the Atomic Energy 
Board with the assi,1ance of rcpresl!ntati\es o: the mining industf'). was 
a most complkated agreement . Complicated negotiations had to t>e 
carried out which called for the utmost tact and per:-1:verance. 
Arrangements were entered into v. hkh were to tlie advanrag1: of South 
Africa unJ 111 the "hole urarium industry.l!J 
fhc "strctch-l,ut agrecm\,;m" with the ComhinetJ Development Agency 
had a profound eflccr on South Africa's uranium producuon. Although 
the agreement, implied a reduction in the tonnage w he delivered each 
)'Car 11 ensured that reduced urnnium production ir. the country could 
proceed :u least to the end ol the 1960's. This was of great importan1.e 
11, it \\8S hoped that the Republic could remain in production until the 
u-.c of nude.tr po"er had a~sumed the dimern,ion" wlwre there would be 
a steady worlu demand for nuclear material. 'fht.> "slrekh-l1u1 
agreement" gave tht• oppl1rtunil) to l,cep mine workers emplvycd. 
Adaptation!) cnuld he made over a long period und wirh much lcs, 
disruplilln than \\(lUld ha\e been the ca~e if the deliwry of uramum 
oxide \\ere to have been completclt over th,· period l l)64 to 1966 in 
accord:mce with the previous contracl',.86 
fn,.1caJ of the fonner rypc ol the cosr-r,lu,; contract with the CDA. the 
South Afrkan producer~ w,)Uld. unJer the new contrac1. re~·civc fixed 
S4 (Govcmmcnt Prinierl "rmhly Debatt'li, vol . IOt!, I Ma) • 20 Ma •, ~l 
Ma) 1961,col7,16. 
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prices which wcre tn line with the prices received lll lhc tcmiinatmn nl 
the previous contracts. Repaymems of loans granted hy the partners in 
the Combined Development Agency. lhrough the fmport-Expnrt Bani..: 
for the erection of lhc uranium installations. would not he affected in 
view of th'-' fact that certain payments would he made in advuncc tn the 
Hoard for the purpo,e of enahling the producer,; to comply with their 
loan ohligations within the original loan period. Accmding to Sc::tion 
16 (41 (al of the Aiomic Energy Act (No 44 of 1961) the Atomic 
Energy Boan.J would rerain such udv,tnct: payment~ and irm:,t rhe 
money until ir hc~amc ncce<:sary to repay the loans. and aho to repay 
such ad,·ance payments when the money was no lunger required. 
According to ~cction 16 (4) (a), ,uh-paragraph (vi), any urplu, earned 
trom interest on the inve,;tmcnt of such advanced pa)men1,, would hc 
paid inrn the Consolidated Revenue Fund, whilst any .,hortage \l.oulJ he 
paiJ from funds voted hj Parliarmmt for that llhjec1. 7 
Provision ~u nlso made in cc1wn 16 (4) (h) in tenn of \l.hich th<.· 
Mim,ter QI 1-inance, on behalf of the G1wcrnmt>nt, could gu,trdntec the 
rcp.1ymcnt ol advance payment,. lhe lurnishing ol sud1 a guarantee 
tonncd part of the agre1.:mcnt lwtwcen the AEB anJ the Atomic Energy 
Authorit) ut thc United KingJom.118 
As a result of thc new agrecmenh continued pMducti1>11 lor uranium hy 
,,1rnc high co,1 mines became unprofitable. Trcat:r1en1 plant, were 
clo,eJ anJ orc was selectively dumped for possible future proce,~ing. 
In ~omc cusc\ thi, practice wa, c1:t>nomically una1trac1ivc and the 
uranium in the: gold ore wu,; simply uisc:mlcd. fhc cos1-plu1- figure ol 
$12 per pound (R22,9 per kg) • which in rhc carly tifric~ determined 
ti .,t the indu,try would he viable - plummeted to half of that by 1970 xv 
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The "stretch-out" agreement <•pcned the way for product~rs such as the 
Randlontein Mines 10 rationalise their outpu1 t,y rransterring all or pare 
of their quotas 10 ocher companies in exchange for suitable royalties. 
For example, tl1wards the end of 1960 Randfont1:in invited tender~ for 
the transti.-r of 880 tons of the 4 880 ton., that the mines wa, commillcd 
l<1 produce tor the C'DA. In January 1961 th~ Atomic Energy Bo:1rd 
accepted the offer and uranium was transferred to Rand Mines on 
behalf ot i1s opcr.ttions at Hannony and Blyvoorui11icht Minc.'s In 
March 1962 the Board agreed to transfer a further 800 tons to West 
Rand Cons<1lidat<:d al the ra11: of 200 l<ins per year over tour year., . 
Thai left R:mdfomcin responsible for producing no more than 2 200 
tons hy the end of 1965. ~, 
There seems lilllc dount that the ''stretch-out agreement" would be 
tiencticial to the uranium industry during difficult tim,:s. fhis view 
wa, endorsed by membcrs of the .South African parlia111cn1. According 
to JC Grc) ling. Member of Parliament for VcntcNJorp. uranium m 
I 96 I no longer had the expt-cted commercial ,·aluc. Cono;e4uently, 
ch,tngcs had lo he made to the agreement which cxi,tcd bct"'ecn the 
South African Government. the Atomic Energy Board and the 
Combined Development Agency. By the agreement South Africa 
\\.lluld hcncfit fioanciall). certain mi,1c.s would as a result enjoy the 
continuity of sale~. would remain in operation for a longer period and 
cmpluymcm for workers would he ensured. He regarded it as 
significant that !he old cost-plus \Ystcm under which uranium wus sold. 
would t>e replaced by u swhlc price. That was 1hc bc,t method that 
could he adopted under the cin.:umst,Ulccs. fl was pos~iblc for mines 
thac had uranium extraction installations Lo make arrangements that gold 
mines with the lowest ctNs of production, could concentrate on the 
production Clf urunium.91 
90 A Jl:iding: Thr R11ndfontl:ln r,tall'\, The t'IN llundrrd Yeu,.,.,, pp. 1116 187. 
91 A,~emhl) Ot.'hUIC\, vol . 108, I Ma}' · 26 Mil) 19til, .!.l ,\fay 1961, wl. 70.! 1-7021 . 
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In the lollowing tahlc the effect of the " tretch-out agreement" 011 
u1 nium marketing re illustrall·d: 
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The following dt..'duction:, c n be made from the table: Uranium oxide 
production reached a peak nf 5 13 906 kg in IS J QJ Prouuction 
92 (SAi ) Central Sta11s11clll rv1ce, Pre1ona· South ,-\friran Stall~I • 199.l, 
Dec 1993, p. 164; (NUI COR) Pt,iductlon <,;1111s11 1960 1965, 'll l·COR 
annual rtpons 1966-1970. 1. lJ I COR) 'ommal price from llmtro tale 
A1omt Hnergy Commtu1on purchast , Stltistinl Summ1n") or th 
l ranlum lndu_g'1 , Enerfil Re cardl and Development Adnumstmllon 
(ERDA), U A, Grand Junc11on, Colorndo, 1976; tSAI.J foreign Trade 
Stlltbtk • 1960 pp. 114 and 115, 1961, p. 81, 1962. p N; 1963, r1 
190, 1964, p. lti~: 1965, p I 7 
93 1\ ccon.hn to the AnnWII Report of the Atomic l:.nergy Board, m I 961. m 
1crms 01 the nev. r~mcm , 002 ton§ of uranium 0A1Jc (v.h1ch v.as 
produ cd c:uhcr ~ the mam product or a by-product from 1he gold 
eAlr ct1on hmc., b C\emcen uranium prtlduccrs) \us dclwt-roo under the 
contract • \ 101nl of 5 014,6 hon tOJb of urnmum 0~1dc v.as mar\:etoo in 





figures decreased every year until 1965 when an all time low of 
2 669 230 lg was recorded. The nominal international uranium marker 
price dropped Meadily from 8. 75 dollars in 1960 10 6.05 dollars in 
197 I . The South A 1"rican torcign exchange value of uranium oxide 
dropped from RJ08 533 000 in 1960 to R33 308 000 in 1965. 
Although the nominal price for uranium oxide dropped from 1966 to 
1971 prnducllon figures increased and the cakulatcd v2luc of South 
African uranium oxide on the internacional marker rema111cll fairly 
steady. The highest and the lowest values recorded for 1967 and 1969 
arc namely $53 659 000 and $49 712 000 respcctivt:ly 
In 1%0 uranium oxide comrihutcd 7.64% ol the total ol South Afrk:rn 
foreign trade value. In 1965 this percentage for uranium ore and 
concemrares decreased to l.82~ . Becwccn 1966 and 1970 the 
calculared foreign trade value of South African production of uranium 
oxide remained fairly steady at an average of $5 l 4 i I 500. Therefore. 
with the increased meal value of South African cxpon:-. hetwccn 1966 
a11d 1970 from Rl982 324 000 10 R2373 611 000. the value of uranium 
oxide ,1, .1 percentage of the total value of exports decrea,cd every year. 
The figure in 1966 calculaccd al ,1pproximatdy 2 % of the Iota I exporh 
and declined further between 1967 and 1970. 
The importance of ura11ium as an export product is illustrated in the 
following t;1hle. fl is comp.1red to gold . wool and diamonds (rough and 
uncut}. 
Table 5 lmpor1ancc uf uranium as an cxpor1 produce durmg 1960-
1970'1-1 
1960, Annual Report of the South Afrkun Atomic 1:1wrg) Board, 19<>1. 
p . :'i. 
94 (SAi. ) Central Staristtcal Scn1cc: Pretoria 1comp1kn. South Aftkun 
St111i~Cit\, 1993, Dec. 1993. p. l n4 ; I C'crural Sta11,111:al St•n·1ce Prctl'f13l 
M1111ndbulldln \Un Statl\tlck. Buro van Stall~llek, Pretoria. Dc~1:mha 
196~. p. 59; De~cmbcr 1964, p 54; Ma.irt 1967, p. 97: Bulletin \an 
.Stathlick. Dep.trtrmcm v.u1 Sta11s11d. Pretoria. Maart 1970. p . I IJ; 
Dc,cmbcr 1973, pp 9'5, 9 6. (SAL) Foreign Trade Stati<,llcs, E,port,, 
1960, Pi> 114 nnd 115; 1961 p l<I 196.!, p. 79; 1'163, p. ll/0: l"Uw, p. 
ICJ'.i , 11/65, r 11n. Whc1~· the values ol w1ml arid diamond\ trough and 
1.16 




Value of major export product, 
har S kl urimum v.ud tlwnond, o.11al nlue O\iJf' 
"""lh •nd r 
Ul'CIII) c-tporu 
IRllllJ) IRIOt!l) !Rl(OlJ IRIOO<)) I Rl~I!)) 
1116(1 H6m<J 10.'I 5JJ 116 &lJ 46 717 l41V~ 
1961 :HJ 11(1'1 79 )72 (()lj .. ,, 
,9 2J7 1527 IW 
19(,l 61~ $16 74 JQ( IU lOO 
'°"'') I 58~ MX 
IW,1 t.A• 675 t,6 914 11).'ll\! 6M !() I 1>114 742 
Uf~Uffl Prt 
• ffllfiltrl 1%4 7]0 •11 
•"ll6i IJZ 1Clll 74 100 I 771 9111 
1%1 161> ~9! !l l()I 123 $(10 28 8!ll I RH601 
cuu,rll\l IQ66 77611M 
'"' ffiWk.1(1 128,ZrwJ Ill 7uO I VX! )14 
%7 762 39] . 106 ~ II!> Ml ? IZ6 VM4 
111611 76M~ . 1114()() 140!1!10 1275 U,J 
1%9 •gg ,~ . llb OIJ 152,4(lJ l lll 891 
1970 1)7 8 . 79,wn 110 ( .. , :J?HII 
The foreign trade value of gold and rough and uncut diamonds 
increa,ed considerably bet\\-een 1960 and 1970. The value of wool 
increased lo a maximum of R132,5 million in 1964 and then dropped to 
R79,8 million in 1970. In comparison the impcmance of ur-Jmum o,idc 
as a export product dropped ,readily bc1ween 1960 and 1965. Taking 
into accoum the calculated foreign trade value elf uranium oxide a, 
indicated in Table 5, gold. wool and rough and uncu1 tiiamond~ were 
more important export product~ for South Africa b<:1ween 1966 and 
1970. 
uncu1) Mt' given m R m11lion, figures ha\C !'teen ac.lJU~lec.l in the 1ahlc tor 




As indicated in Tahles 4, 5 and <> there wa, a stc,td) incrc:,se in the 
production of uranium oxide between l ?66 and I 970. With the 
increa!-.ing development and u1ili1it1ion ot nuclear energy. parucularly 
for the generation of ekctricit), the demand for uranium b) 196 7 ab,o 
indicated an upward trcnd.9~ 'lberc was !'lomc c\idem:e that the 
pred1cti()Jll, of Dr Ilagan and other, in the late fifties (though dnuhted 
when the price ,)I uranium dropped in the ,ixties) could prove In be 
correct, in the long term. They belic:ved that there would he a futurl! 
cxpon market for South Africa' s uranium alter the contracts with 
America and Britain had expired.% 
Conr;equl'nc~ of the stabillt_\- in uran.iwn fon-ign trade ialue 1966-1970 
Even though the value of uranium oxide dropped in comparison to 
other majllr South African export products, thl~ ,tahihty in South 
Africa's uranium foreign trade value between 1966 and 1970 was 
,tde~uate to restore confidence in ur,mium. In addition the worldwide 
projected increase in nuclear generating capacity and the furtherance of 
pnx.:essing uranium oxide for South Africa'-. nuclear programme and 
for foreign tr.id.: brought about the following: 
In the first in. tam.:c: a renewed !-.Carch fo:- uranium depo,its was 
undcnakl"n According 10 Dr JW von Dad:,tri1111, head of lhc Alomic 
Energy Board's Geology Divi,ion in 1967, known dcposl(s were 
unlikely 10 guarantCl' outf)Ul ,ufficient 10 meet persistently increa\ing 
demand tor a low-cost product after 1975.111 Lc,s uranium wa, 
45 JW ,on Uachtrorn. C'orrl!Spondcncc, N,,\'cmhcr. 1991. JW \1>n Hack utim 
"llramum·. Mineral Resourccc. or the Rtpublk or South Afrku, p ~ N , 
9o Die Burgtr, 25.5,1967: "Oprenhcuner I opt1tn1\ti oor Uraan·. 
97 The ta~k ol the Ol\·1,mn wns 111 discmcr 11nd ,I\Scs, natur,11 dcpo,11, m South 
Africa of material\ required lor the cons1ruc11on and tuclling ol nucl~•:ir 
rca tor, and a,\ociatcd equipment. fi'itplora11,1n ~a., net done h) tht Hoard\ 
Maff. hut \I.a, earned out on Ix-hall of the Board h) th~• ul'<>li,g1 .ii SurH\ 
Division of 1hc Oepanmcm ol Mine), fhc Gcolou 1>1vi ion 111 thl' A11H111l 
Fncrgy Board ct'Orthnated tht\ \l.ork, nuumammg ns rclallon,hip \I.Ith the 
mcrall programme, and al\o kept ;;.n C)l' on \I.Mid trends ,ind requ1rcmcm, m 
IJH 
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discovered world-w1lie in the late ,,.,.ties than had lx.--cn mmed. 1a11) 
areas throughout South Atrica had )C, to be mten,i ..:I) explored 11 
In 1966 radiometric urveys in variou~ parts ol the Rcpuhlic were 
unJertaken. 99 The fol h)\, ing ) ear stud ics \\ ere done h) Palahora 
Mining Company into pos,thle methods of extrni,.:ttn • ura111u11, from 
urano-thorianite at Phalahorwa in the nonhea tern rranwa.il . fowanJ 
the enJ of 1969, following the dcvelopmrnt of novel and succe,;~ful 
gravity concentration and chemical extracti11n techni4ue fea ihility 
•tudie!t were completed anJ the construction of a lull- ale plant 
commenced This w11s completed in mid-1970 and produc111m lll 
uranium oxide began in August of that year. Prnspcc1111g re ulted Ill 
extension<; to known South ,\tncan uranium re rvcs from 1966 10 
1972. l(XI 
Sccondl). as it was in the country' interest to locate dditiun.11 .. ourcc 
,n<l ' , extend and Je,el, p South Africa', uranium m<lustf). a ncY. Act 
wa,;; mtmduced to Parliament which would delete or amend certain of 
the hampering provi ions of the old Atnmic Energy Act ot 1948. 1111 
D) the new Atomic Energy Act of 1967. the O\\ncrship ol the m111cd 
uranium was transtcrrcd from the S1n1c to the peN>ll or mining 
company which had mined such material. ( nu: c me,1surcs had also 
hcen ,ldl,pted hy countries uch as the United St1ttc of Amcric:1 and 
the held of nuck11r ra\.\ miltcrtal IIJ BrynarJ ea al · l nanium i" S-Oulh 
fri...11, puhhcauon of 1hc tom1l Encrl!) C.orvora1111n, June I II II, p 12. 
JW \On Rackstrom. "l ramum•, Soulh \frin11 , Mincl'III Wl'Ullh, p 13 
98 "Scan.h lor llramum Urgtd , hl--SUmpuon of Urllllium Pro pectin 1 
Seeded", SAMl':J, (711). :0-1 t31. Augu~r. 197'1, IW \On R k tr m, 
Corre pondcncc, No,cmbcr 19~1. 
99 A'i~emhly lltbates, ,ot , lt. I Ma)•l4 June 1%7. 26 ,\1ay 1967. ol . 67~). 
100 HJ P.,ynanl ct al nmium in South Africa, (l(l, Hl 11 : I AGM Canu nm 
Caimi an 1nd PO T ocns: "South Alm:an Uranium Rcsl1urcc and ProJucuon 
Copabil11y F..stim.ltC-)". Al:B, PER • ~ I • ' • ~ptrmbcr I QIIO. lntrodlKllon; 
AR C\.\h}'•l-rascr. { hPl11 Rta,tion, p 70 
IOI SIIUU(t.\ ttf lhl' Rt:puhlk or Soulh Afrk.i , \ll No 9(_) ,1f l'lfi7. Pl' 14~8-
147'1 A scnll'd to 19 June 1967 
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( an<1cta ) J>cn111ss1on still lt11J to he oh1:11neu fi, .. 11 rhc Mini 1cr hl 
pro pc r lnr urn111un' hu1 1111gh1 onl) he "11h!wld ,r the Mini 1cr 
1:1Jrts1dc1cd that rhc ,c.:-ur H) ol rile St.11c "nuld he c11Ja11gcrcll ln tlti 
"•') lhc t' scn11al ~l}nt111I was rc1,1111ed he ,1use the uraruum and lllhcr 
sou11:c nrnrcrial, 11II \\ere regarded lt\ of -.11111cg11.: :mpott1t111:c Wrmcn 
,1111hont} b) lhc 11111 1c1, \\ hrch he 1111gh1 only grnnr alter rnmulta1:•1n 
"11h lhc tom, 1-rlCrg) Board, \\ as required tor the pt1!".,cs:.il1n, 
dr po I. cn11d11nc111. rc•r ,,cc s111g und cApon 111 uranium to.i 
hn.111). h) fCJ711 'oulh lflc,1 h,td increased its ur.111, .. ,11 rc,cncs f'11c 
rn"rcase h.id rc uhcd from nc\ th ovenc in hoth rht· Rcputlh1.: an<l 
Snurh Wci;t lnc.i. s "ell ,t from the a.:h1cvcme111 nl higher 
cx1r,1ctmn l'ffic1cnc1es couplet.I \l.llh the dc,clupmcnt of imprm..-d 
CXIIllC!ll'II pn.x:c~sC!. IOt 
IU! A'isemhlJ l>cbutes, wl i1 I ',fa} • l5 June l-.{17, ~o Ma 11167, nil t>M 
tt74n. 






ATOMS FOR PEACE 
St111th Ajnw 'I 1•m1tw11 as a l1•,u/111g 11r<111111111 pro,.iuu•r ro111racted fll thr 
Combmed De, e!upn,1•111 A l,'t'IIC\ gm t' the , 011111n srutu\ 111 dew~/npm • 
fm,•nw11011al ato1111c ,•nerg\ rela11011s. fl\ ear/\ IV 4 11 11m becommg 
r.1 e111tr1I 1/uu "wme fom1 of <Jgrreme,u be attamed /Jetiieen rite nu. frar 
'lut11111s 011 11url1•m prolifnat,011 l'r«•s1dt'111 l:l\e11l1C111 n ·s Arom.1 for 
l'eacr 11111ia1111.~ 11ould lead to the Fm,1 Jmema11onol Cm![.•r1•11rr 011 the 
l't>acef,,I Utes of Atcmuc /:rtt'fg\ m G1•11e,·a 111 /955, fisHmwble lllllferwl 
bcmr mild,• ait11/ahle to d1•1i•loptnl?. co1111tne. (lt1tf hr /mmd111g oj a nn, 
wtrmn1101U1/ ll!(l'IIC) (0 CO/llrol 11/1(/('(lr t'llt'lg\ Jowl/ tl(n, (I .It'll/ {I 
d1•/egat1011 lf1 the ro11feu11u• m Ge11ew. £1r•1 r,w"gh 1he M11111ter of 
far,•mul Ajfam. l-ric Lo,rn, had b1 /'-J 7 emJ,nrArd 011 a 1ml1n aj 
rm1frn11ra11u11 »1th the U11111•d Na11ons Orga111wru111, 'mah Aft1re1'r 
,eprt'semm11 ei «111/d pamnpatt• 111 the fimnarum of tht' l11tema11011c1/ 
1lro1111c Erz erg\ A ge11n ti A£, I) Sowlt frIca 'J famurable pu.ntt<11I /rd 
ro fimnal agree1111·111.1 ll'Uh bmh th, Umted Star~ (;()1"emmem mu/ the 
C '1111a/ K111g,lam 1ltom1r E11erg\ AutlWrit\ .\'11clear SC1tnr,• Juul 
1111/0, A rd a m.11 11e11 J om, ,. of t'11erg_1 
Ttw Je,clopmt'lll 01 1hc uranium inJu,tr) opened 1hc ~II) 11,, 11uclcJr 
cncrg! produc11011 in Suu1h Africa. The i,nponanc:c of th<.' c,tahli ·hed 
uranium inJu:-.try in 1h1s regard C,UUllH be o,·crcmpt~N/cd. Although 
uranium llcrosi1:-, 1hniughou1 the world were rnpidly hcmg Jc,dl\Jl(.'d, 
South Afnc,t in th1.• early filue, h,1J lh..: largc,1 !,.;no,\ n rc,cn cs of 
urnnium in the world. 1 M 1jt>J' uranium <lepnsi1, in the Unitcd State:-,, 
Britain al\d el<,t•~herc ,,ill remained lo hc di,cowrcd. In terms of the 
contract\ with the Comhined fkvelopmcm At;cm:). S,,uth Afric~, 
provided the United Stall'" ,1110 Britain I rom l 95J wi1h hugt: .11n1iun1, ot 
RH lfagart 'Na111m:il Aspcch ol the Uranium lndu~II) '. JSAl\l!\t, 'i7. 
i\prtl 1957, p. 577: lntcrv1c:w\\Hh 08 Snlc:-, ll.ll lU90 
# • • ~ I ~ 
• I 1 • 
. ·.. . . , ' ' 
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urnnmm for cmplo)mcm m ,ar1ou n11IH.u) programme, lhcn: ,,. 
hlllc d ubt lit.ti the outh tm~an urn111urn supphc "Crl· e,scmaal to 
the l '1111cd State 11111111r) pro •rammc : ·11111, uu tH 11 "ould 1.:h;m •e 
after 195 Ir ,, s lh reforc of 1mponan c th: t outh In u11h1.c 11 
p.1ramou111 JlOMllon 111 \\orld ura111u111 production l'hc South lncan 
tom, l ·nerc) Hoard sc11,ed th nmrncn1. and made the 1110 1 01 11 
d1rc1.:1 mrnhcmcm "11h atorm cn"r1:u uthorn,c m both th" l ln11cd 
Stmcs imd Dntam D"",clopmcnt m 1111crnauonal poh11 s "tll 1llu•,1n11e 
ll{m II c me rn he 1ha1 South Aln "a\ to pla) role 111 1111cm:munal 
nu lcar encr" ff: ,rs 111 the fif11c" 
In 1950 men ~ could not dtsre , rd th" 11npon nee ol nudcar 
arm rncnt as lhc S ,, 1ct l 111011 ,rnuld no1 partake 111 the lJ1111t.'d 
a11011, · propo al~ on d1 rmamenr l'hc We tern flO\\Crs \\ere 
'o
11
l "mg pol1 ) 10 com 111 ummum~t 111nuc111..c 111 hurope and 1,1 
d dccpem11 1111crna11(11ial conn, t h d led 10 cold \\ar 11u tmn ,, 1th 
tht Sm 1c1 Union 1 
s h.i been d1 us!,Cd carl,cr. the 13 ruch Pl;tn (1946) "B u11acccp1.1hlc 
lo the o~ tel Un11,n I he) h d OhJ led to the S) stem of mspectmn imd 
tn lstL>d upon kt.~pm the fl('\\er of ,cto Ill the UmtL~ lions 
Org ill7,.'lllOn With ut these two prO\ is1ons the We tern pov.crs tel1 
th,11 there coulJ he no c~Unt) gam I the s rel m, nuf1 cture or nu ·lcar 
homh nd thcn.:IMe 110 value 111 the pl 11. In 194 the Sm1c1 I mon 
proposed It re thud rl·du II n of am1ed forces by the great J)O\\c1 
1 o (.h,ot 11 \\ ould h , c.: meant a much greater rcdu 11un tor th We , •• ,r. 
fr : • ,, c,! h ol "hu:h \\ 11ld h11vc had 10 he rcduccll one third ln~te.:ct 
tl,e l 111,cd t.,1c, urged m m,d-1()52 th,u absolute figures he sent h1r the 
n :c.·d lori.;t·'- 111 .Soviet Union oppo cd thi . In America v,urk hao 
h..:en prcs~ld fm \ 'IN on th\• h)drogen bomb. It \ \ 8 succc lull) le tcd 
·---------
2 l>B 1;01r • I", R1 c of Nuclc. r anctmn ngam I Sou1h Africa·, \m ricun 
K, ,ii.•-. , J.ui l'hi, p l 
' CiF Kenn n 1 •1c iud, r l>d1hi11n, pp 59 6-0. WI "'ohcn 1 h,• 
l' rnhridr,t UI ui, oi 111criran I url'ign Rrhillun\, JIP n-4.?, H I 
II nman 1 hr Ne:" g(' ,.! .\ mniran 1-orelgn Polk~ . pp !26· 128 
142 
• • > 
. . .,. 
. \"' . ,· 
.. 
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11~ the P,ldflc prnving •niund in 1952 On AuguM 12. 1953. the 
liniri;u ~tau: announ\.cd 1h;11 1hc1r m,Htopol) 111 Ih.: 11-bomh. h,1d hccn 
'1rnken h) the ~oviet cxploswn ol a h)dro 1 cn de, Kc In that same ,>car 
" ~cric ot U1,:1cJ StJtes nn110unccmen1~ rcn:.ileJ 1ha1 tactical nuclear 
\\Capon<; h.iJ l'lci.:ume a rcaltty Ii) early 1954 Russ1,1, Lhe USA and 
Bnuun haJ nu lear \\C,1pon., 1'11csc rapid uJvan cs tn de I1"\ll.:lhe 
-:.ipaCII) m ,de <Ji..arm, mcnt h) agreement more urgemly c cnual ." 
In the ,>cars 1949-195" there w.is no mglc i.lccim,n or tC!.Olu11011 in the 
lJnncd No11ons on 1.h'),1rm,mwn1 th,1t cnj1>)C\1 unanimou upnnri 111 the 
nudear IIJI mns ~ 
Bet\\ cen 1949 and 1954 the prnhlem on nuclear Ji,.,innamcnr chan •ed 
in rwo ., 1ponant rcspc1,:1s· nu lcar \\cltpo•, v.crc i.o lnngl.!r conltncd 10 
a ,111 le n.11mn :111u nuclc.ir v.eap,,n. were prolitcr1111r. • 111 k1ml .ind 
numher. Where "the hornh" had received ,111 tt,i! attention, 1hc 
intcncla1ion ot all .,..c,1pons !iy,;icrm \\ere now re ,scncd. The lJnttcJ 
1 a11ons merged 1hc UN A10111k l·ncrg) C111111111s!.11,n .111J 1hc 
Cnmrn1ss1on fnr Com cn11onal At rnamcnts into 11 flC\\ ll1sam1,uncru 
( ommis mu 1111 I I January 1952 g1\lng II p<mer to ~Ur\'cy rht• cn11rc.· 
protmmme. Ho1h the UnitcJ Staie, 11r1d the Soviet Union hroughl theit 
proposals t,,r <l1s.mnumcn1 of con,cnt11inal flin.:c hclor~• the nc\\ 
comnu,sion/> 
l'hl.' tkvclopmcnt ol the ,1111mk aml h) dfllgcn hnmh:-. as \\ ell a, t,tdical 
\\capons could onl) oe c.:ontwllcJ hJ ,onu.: liinn .. f collc1:1i,e ,;c1:UT11) 
An accumul.11wn 111" atomic \\Cap1Hl<; ,inJ nuclear ucvtl'c1, w,1, in a ,cnse 
,1 1111 m nl "c,1crnal aggrcssi1,n" . ' (I c USA. Uri1:1in and Ru,s,a Hl'CJcJ 
a mutual insurnn1.:c plan, wluch ::nuld Ix· a gu,aranh:c 1h,11 thc-.i: 1110,1 
I> I homs,m: l<.urope Sin« Napukon, pp ~k-S -8115: Ml llartm.im! I hi' 
R,l.1tion, 11f N11tloth , l'JI 2!N ;?90, 
!\kKmgh1 · tomk S,,fr~uard~: ,\ Stud) in lnlcrn.1llu11.1l \'erilk111iu11, 
r 19 
h 1·11 lh,rtmann· lht' Rtltttlmh of N111i1111,, f" ~911 
l4J 
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i.lc!.lru-.mc nu lcar dc,1ccs ,,ould he kepi m check lor lhc rn:scn 111 n 
of .111 nmnkmd 
111 lhc earl) 19~0 s a com111111..:c ol 1en11s1~ headed h lul111 R1 hen 
ppc11hc1ml'r tl>ncclln 111 the Y Pro1ec1 ,11 the Ma111t.i11.in l'l'OJCU) 
~uh111111cd .1 rcprnl Ill l'1c,1dc111 hscnh mer on the dcs1ru~ll\c cfl1."\:I ol 
1hcr111011u lcar (1.c h Jrogcn, "capons I he repClrl re ommc1K.lcd 
some nC\\ ,ipproa h m Rus~m on prc,c111:n • "ar, 111 \ 1c" 01 !he nc" 
potcnt,.d tor <ks1ruc!1llfl ,1rn.l n..-co111111cndcd 11"11 the puhh1,; I 111fm med 
or lhc d,111 •er or u h "c,1pons PrcsuJc111 hscnh,n, l't ccc.·p•cJ tl11s 
On S I) 'cl.'mhcr 19 he m.ldrc~!>cd rhc .,cncr.il J\sscmhh or the llnrtcll 
Na11011 < tg111111 11011 In prcparm£ his pccch l\\11 ,r,pm die, 11r.pcar 
10 h.i,c hc.-cn cons1dcrcd h) his 11d,1surs Ilic 11rs1 ,,.1\ 10 strc~s lhc.· 
111 n.• 1scd dcslru 11\c potential of nu lr.:.1r ,,cap lm nnd the Clond ",as 
w prurmc 111 1111crna11011.1l effort Ill USl' nude.ii cner ,, lor lhc ,,cll.uc 
of 111111 I hi.' Pres1dc111 hose the sc1.:1md 1pproach 
I he Iheme of his ,pccch dc,ctorx·d Imm the 111 1 that in J9.5l "orld 
,;;upphc, 01 spc t.tl llss111n,1blc 111,11cn,1ls (plutonium nnd c11r11.:h ·d 
u1aniu111) \\ere hn,,,1 ,,ti II) used 101 \\c,1po11s prog1 unm . Almost 
the c1111rc \\orld pto<luc1i1111 111 n.1111ral ur,m1u111 led rhc reaciors 11kl 
,~ororc scp:u.,11011 plants 111 thc nuclc,11 "capon~ l~11un111c Ilic 
qucs1w11 tht: Pre 1Jcnt rxi,i:d \\.t'- \\h1:thcr the;- 111m· h,1J 1101 come ror a 
co1x:crtl.'J \\ mid cl 1'011 111 dchllc somt' part ol rhc nuclc.u c11c1 ') ctlort 
111 the pc.1ccful ,1pph • 11011s 111 nude.tr cm.'rg) flus propos,11 i,cca111e 
knuwn .,~ b c11ho\\cr's A111111, for Pc,tcc Pro 11a1111m.- lie l>l'11c\cJ that 
the nudc,11 1111l11ar) hmlJ up c11ulJ be rc,crscd. flm ~oulJ tx· done 11 
the g11\c1m11c111-. princip,tll) imolvcJ \\ould make;> 1,;11mnhu1i1111, lri1111 
thcu ,11,dpiks of n,uurul uranium nnd pccial fis,w11.1hlc m.11cnal, 10 a 
ncw m1crn,11ional a£CH > tor nuckar cncoi '· Thi, .1gcn ' would 
alloc.uc tti. m,11cn,1ls in order to ~en..: the pcau.:lul pursu11, 1)1 m. n~inJ. 
7 N Mo" I ht Politlt·, of l r11nJu111 , pp 41-42 
\ k!\ru •h1 : tomlr SiiftJtuarih: \ Stud~ in ln1ern.11iunal \ 'rrirll-atlu11, p I'> 
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u h I the produ tmn of ckcrr O\H r 1 here \\ere , I o uhs1dtar) 
u cs of r dtoa t1\II) 111 •n~ mrc, 1 ,cch me nd other fields 
srstance pr\)\ 1dcd h) the ,•er ) , ,urld oc omp med h) ome 
form of \Clift auon that rht 
de tru 11\e end " uch n • · 
the United 'lllmns Orga1111 11011 ~ 
k a cncr ') \rnuld not he used 1111 
uld he ~1 up under the e ,s ol 
1he fll.'t..-Ch "as n.'Ccl\cd \\Ith trcmcndou l 1 Lun I or man) )cnr 
nude r eneru had ppcared iu he onl) dcstruct1\e I la t there \\a, 
hope that the nc" 1cncc \\uuld he • -.nefi ,al President l ~scnhm,cr' 
speech pmvtdcd 0111cthtn postt1\c nd hopeful In the n11ddlc ltfllC'> 
expectauon ol \\hat nuclc r Jl()\\cr 1.ould do \H!rc omc\\hal rnllatcd 111 
'J'hc Unttl'd I res" s, iii 10 folio\\ up the Pre rdcm 's pmpo 1ls nd 
the l Sl'crc1 f) ol tare m de lus fi t 11ppro h 10 the Sl•\ 1c1 
mh 1dor on I I J 11uaf) 1954 ~he n~ otrauon \\luch lollo\\cd 
occupied ncarl) lour )cars '' 
Wuh h ·nho\\cr 's .Atom for Pc c Pro ramm the Ru 1,111 departed 
Imm 1hc1r nc •atl\.: :11111udc 111 the 1940' nd "ere prcran.:d 10 d1 cus 
pmpo~ I I he pro"rcs of n~gou lions \\.ts n t c1 ourngm , hm,cvcr. 
the USA pcrs1 ted \\Ith 11 111111 tl\c lltc.,,e ne\\ cffon \\CIC 1101 1111cd 
d1rectl) at d1~umuu11cn1. but rather at dc:crc mg lhc 1cns1on 11nplici1 111 
1hc c , tcncc ol lhrcatenm • I rgc Unucd ·uuc nd Soviet m1l11ary 
turcc~ 1 h • nc" ppro ch dmmed by 1mph • lmn that a mc1hoJ h. d 
not hccn found ctuall) 10 d1 rm, hut 1f tension ould be n.:duccd, lhc 
"•> m, •In he prep.ired for voluntaf) aim do"n of nnamcm 011 
, •ni11 am ,,le. 
1 "o unpon Ill propo \\ere m d . Pre idem E1 cnho"cr proposed 
n.-c1pn I en I ("open kic ") mspt: tion of curity installation b) 
9 




thc l lnitcc.J Stales ,mc.J the S\l\ ,ct llnt1111. 1ogcth•:r ~ 1th a u 1111plctc 
l' \Ch,mgc nl hlueprirn, anJ pinpointed data on :-.uch irhtalla1inn.. ·1 he 
Ru-,,i.in rc,1ct1on was u11cn1hus1a,tic 
altcrn;11i,c "cm,, roads" in,pe,1i11n plan. The) ,uggc,tcJ rh.11 forci •n 
,·omtnbsioncr, m,pc1.:1 1r,1mporcat1on ;ind 1:11mmunica11on tacili11cs , ital 
to "ar prcpararion, ,n that there wnuld he \\anting if m1lhili1a1i11n was 
hcmg .1111:mpteJ . ccretl) lor .1 ,urprbc ,lltad; . The USA was C(jually 
u11cnthusia,11c ,1rn1ut rim propo,al. As hcforc. neither the lJSA nor the 
Sm·1t•1 Uni(in tru,tcd cad1 orhcr ~ulfo.:1cntly to 111,mute nudcar rn 
comentional Jis:11111amcm on a ha..,,, ol gooJ l'auh. without 
gu,1r.1ntcc~. 12 
J It "ever, the tJniteJ .State~ went ahead wilh Ehcnh11~cr ' , pl.tn. There 
\\ :t, sul'htantial dcvclopmcm of h1latcrnl arrangcmenh tnr l'O•opcration 
111 nuclear encr~y. ln 1954 Jfo,cnhcmcr took step, to dear :m a) 
Jomc,111..: impedimcnl\ to 1hc can;mg out nl hi\ plan. He .iuthorm:d 
Congrc~s to amend the 1946 /' tmnic Fncrg} A1.:t s11 a, 10 pcrn111 thc 
lram,li.:r of fis,ile m,11cdal, to olhcr countries and prh ati: inc.'u-,lry . As 
1hmg~ turned nu1. action diJ not wait upon Soviet agrccn1c1,t. 
Undc'" kvclupec.J coumm•, pressed at the lJniteu Nations fot some 
follow-up to I:i,cnhowcr's hold wnrds . In Novcmht>r 1954, clc\cn 
momh, after Ei,cnhnwcr's speech, lhe United States announced in the 
Gcncrnl A,~crnhly 1ha1 11 was willing co giw a\\,ty 100 kih1gram:.. of 
fissile ina1crial for peaceful ust•s. I111Wl.'Ycr, the United Nati,ms 
Agency did 1101 yc1 exist 10 rc1.:civc it 5o this material was to he giwn 
bilaterally 10 individual countries. Agrccmcms wcrc made not only 
wi1h the United Scates. The United Kingdom and Canada abo 
negotiated their own bilateral agrcements.'J 
Meanwhile talks \\COi aheall on the settmg up of the new international 
age,1cy The Soviet Union maintained that the renunciation of nuclear 
12 HI 11,tnm.mn The Relatlotl\ 11f1'11tions, p. 291 
13 A McKniih1 .\tomlr Safeguard,: A Stud) In lntematlonal \erirk11tlo11, 
pp .:!0-.Z I; N Moss: Tht Polltlrs of llrunlum , pp. 41 •45. 
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\\e,1Jl0rl', mu I he a prccond111on 10 an mtcma11011al pl,111 for peaceful 
u cs b1sc11ho"cr anru unced 1h,11 tht.• nc" agcn ) \\ ould he ct up 
"11hou1 the S wic1 llnron. 1f ncce sar) When II hL-came clear th,11 an 
11genc) " 1s gu111g 10 he hrnu 1 111 11110 hc111g an) \\it). 1hc Sm 1c1 IJ111un 
\\ lld1cd us tune ,md agreed 10 tali:c r1-1n Ill rhc 11i;go11a1ions The 
GerlC\ a Conlc1cn1.t.• of I 95 was. rhcrclorc. a 1um111g pmm 111 lJSA ltrl<l 
'm 1c1 rel al ions and lhe 1111 lcr "as "ill in • 111 part 1upa1e m the crc .. tron 
ol the proposed agcnc) 14 
'Ilic lntema1io11 I Conf<·rl'll,l' 011 lhe Pl ccful l t•s or , ·u lcar Enc'l:) 
1955 in.irked the rc111h ,t11nl\cr ary of the date on \\lllch nuclear ,·ncrg) 
\\a released on a pracuc I sc.ilc. In ! 94 • the t.xplosions of nu lcar 
bombs 1ha1 de troyca I, rgc area~ of I limsh11na and Na •a ali:, .umouncecJ 
the ,1dvcn1 of" ll '\\ epoch IJl 1hc h1 tory of rnankmtl l'hc nil11ar) u~ 
ot nuclear energ) lcfr II m,1rk in II luturc dc\elopmcm .. 11. b\:ic:n~c. 
rcchnoloru . cconom, and puhu \ ork 111 nue;h:ar amtamc1.1s a11u 
nil rclared re caret,. C\Cn that conncctt.>d onl) i11d1n- ti) ..., 11h the 
llC\ClllJllllClll 11f Mich \l,Ci.ip 111 • was c,m1cd out in the rncrcs: :.cc,ec), 
wilkh m111Je profc~sional co111ac1 hcr .... een ic111i t nut mcrcl) thft1\;ult 
hu1 , ,uall) in1po~ ihle in many lwlds ol r.c1cn(c and t chnology. I hi~ 
1sola1i11n w, hroJ.;cn h) the in11ia1ivc ol the lln11cd • llton~ •hen tht.• 
I-IN In1ernati1111al Conlercn1.c on the Pc:1cclul lJi.c ol A11>m1 h1crgy 
"a comcncd (in Gencv,1. 8-20 Augu,1 1955). 1he :1d,c111 uf 1hc 
pro<luc11on ol ckctricity II) nuclc,1r lission and the Jcs,gning 11f a 
ucce~sful rc:i 1,1r fueled ..., ith muural urnniurn in the Un11cd Kingdom 
( I 95J l ginc pr:i..::tit.:al <lcmons1ra1i11n ol the n<1n-111ilitar) appli1.a1ion ol 
11udcar proccs-.c • 1 
14 N Mo~,· Th, Politic., or l r.inlum, p 45, A Md,night· Atumi, 
:-.arl•i::uarJ,: \ Slud) in l111crnatiom1I \ 'e11n, tiun, pp. l, .22 
As earl) as I 1J50, a plutonium pro<lucm • npcrimcntal reactor ai W1n,hcak 
on 1hc nonh " st 1.:11a5t or Brnam \\cnt ct111cal. In l-ctinrnr: 1953 a natural 
ur,u11u111 re 11,r de 1gn "as produ cJ h) the llilNCII Aton11c f:.ncrg) 
Re l'Drd1 htahh hrncm (Rcrk\h1re). II \\a., su1111hll' tor 11:c.- prndud1on ot 
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fhc lntcn1.111onal onfcrcncc 111 19 5. \\h1ch \I.a, .t u1rec1 result ,,1 
hscnho\\cr's 10m tor Peace Programme 11u11a11,c, s.t\\ the 
rt· 1ora11on of th~ s 1cn1ific contacts that had hccn 1111crruptcd h) !he 
~ccond Wurld Wa, ind the cond111ons of lnct st• re.:) th,11 folh,,H·d 
11. 
11
• The conlcrcnce pm, cu that the nrnjor po\\ er w1 hcd 10 make .1 
lrcf>h ,md direct approach tv the nuclear prohlcrn. 
bcn thou •h South Afnca 111 I 5 hall no urgent immediate ncc.:d lnr a 
ne" ck tm po\\cr source. the ,\101111 l·ncrm Board .111J the 
Govcrnmem \\ere dc1cm1111cd that South Irr a 1,houlJ hare m the 
benel11 of the pc,1 elul use ol nuclc,,r flO\\cr A gmcrruncnt mi ~ion, 
consi tmg ol Dr HJ v,m l:.d. the mdu~1rral1s1 and cha11man of the 
lndu tnal Dc,c!opment Corpor,111on (ll>C). Dr JI 11.illmgh (the then 
chairrnan ol ESCOM). and l>r ' Mc,ring ·uudc, cha1m1an of the 
CSIR, \'i IICJ Britain and hurope in 1955. rx.-cilicall) 1,1 imcs11g,11c ,he 
inuustnal u~cs nf nuclear cnCP) and 10 compose the outh African 
delcrauon 10 the F,rs1 ln1erna110nal Confcren eon the Peaceful Use ot 
Atomic Fncrg} ,, 
As D1 IIJ van Fck \\1>uld he c,1llcll upon Ii) plt1y a panicular signilic11111 
rnle in nudcar energy deer 1011-111.tkrng Llunng the IY50'~ anJ 1960's, 
hi nc limphshmcnt , pri r 10 1950, houlll be rc,·ac\\cd. Dr Van Eck 
h11d ohtained his Jocmn11e in chemical engineering lrurn the Unhcr 11y 
nl Leipzig During the 19.l0' he played u srgnitkant role in the 
dc\clopment ol !SCOH and the ;\nglo-'f r.trh nal Co11,olida1d 
lmcMment Compan)' oil horn coal project. lie wa~ appointl.'d 
Cha1m1an ol the lnJu trial ,md Agricultural Requirements ornmi .. :on 
nult11111 plutonium and tor 1hc J;l"ncr:umn of clcc1r1c rower 1AI <"Al AJA 
Rou1, lomic t nl'rg) Hl~c:'ltch 11nJ l>n d opmr nl , Parl U, tlnutJ 
Krni:,lum HnJ C1tni11la, p In 
lh (AI-C' l.1 1\Jdrl'\S h, VS I rnal)ll?lov, r'n-sllknc 1>f the ThmJ lnte1na11onal 
eonfcrencc cm Ihc Peaceful U s of '\tomu: Energ) . l'rocttdings of the 
lhird lntrn uation.il C11nfrrrnrc on tht- l\•11,tful llseo. of Atomic f nrrK), 
; I \ug • 'I "'q1t I 96-', , 11I. I p ~7 
17 ( H i\,PJ AJ,.\ Roul Prnpo cd ,\101111, h1crg, Research and l>e,clopmcm 
Pw~r, mmc for So:.ith At11c:11. pp 66 67 
14 
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111 1939. Tht.• Cnmm15s1Pn producell 1hc reno\\ ncd V,111 J.:.ck Hcpor1 II 
rc\Cakll 1ha1 .Soulh Ahica was rich 111 mmeral • hur inctlicu:111 111 11, 
use ot 1hc ,l\:tilahlc naturnl resources. D, Vim Eck lhought II a matter 
of u1mos1 urgency tha1 .Sou1h Afric.1n in<lus1ries hould he encouraged 
lie lx:ltc,\.'d 1ha1 .Sou1h Africa \\it one of lhc leasl cll-!.ultk1er11 
coun1ncs ot rhe \\orld and \llally dcpendc111 on the our tdc \\mid tor i1s 
1•wn economic ac1r, i1y. F.1r loo high a proportion ot manutc1c1urcd 
gooJ was hcing 1mponcd from o,crsc11s fmachmcr). timhcr. rcxtilc•d 
"hilc the1e was uncmplo) 111c111 and ,t "poor white" prohh:m in 1hc land 
When the ll>C \\as c tabli\hcd 111 1940 V:in Eck \1.3:, <1pp11inted 
m,magrn • director. II \\Ould he lhrough the IDC 1hat he would n1,1kc 
the grr .. tcst conrrrhurion lo a grca1ly expanded and more halan ed 
cconorn) lhc IDC linan cd pnv.i1c cmcrprncs, bur hcc,um· also 1hc 
mednun ol finance tor lar>c Go,crnment-sponsorcd undertak111g, such 
a~ SASOi. and H>SKOR (both cstahli hcd in 1955). Thcrctme. when 
it came 10 nuclear encrg) deci 1011-makin, during 1hc 1950's 1111d 
1960' • Dr Van Eck' kno\\ ledge nt Si uth Africa 's indu trial 
c11pahili11cs. fuel rCljU1remc111s and iii. economic po1cnt1al would he 
called upon, I 
DH .Sok (who wa~ lrnm Septcmher 1955 IO ~ar1:h 1957 in charge of 
outh Africa's Pcrrnanem Mis ion 10 1he United Nations) hclic,cd 1ha1 
South Africa -:cnt a top-level team to the Fir-.1 Contcrencc and 
cxhrhition on the sdcntilic and indu tri.tl u~c of nudear energy held in 
Geneva in 1955 I he) were part11.:ul,1rly prollciem tor 1hc nm,l(ln 
'fhc nnendancc ol Dr HJ -.an Eck and Dr S Meiring Naudc a1 rhi, 
Conlcrcn e \\ould play an imponant role in mtluen in£ the South 
Afril:an G11\'ent111en1 to set in motion the outh Alrican Atomk Energy 
18 (IDC L1tiral'), Johanne hurg) "Pioneer in lndus11) - Ar~h,1cc1 ol a 
Remarlahlt.• Rc,olutu>n", H ' I \'ic\\polnt , ~fa) 1970, p 11: (!DC' IJhral}, 
Johanne hu1gJ 1940•1970 l'hlrt) \'NI'\ on the lndu,trhll f>cHlopmmt 
( 'orporatlon of South Afrku l.imitcd. p. 7: GI> S1:holt,: Ult' 
Onh,ikkrllni: l-:111 dil' Polltkkc 0\'nkt- ,1111 dit• ,\fril...1n\·t , l><'cl '✓ Ill , I 919 
1948, pp 27-211. 
14\J 
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Re carci1 nm.I Dc\ehipmcnt Prograrnrnc, 1ha1 will be uiscu sect in Jet:111 
in ,1 ta llow mg chap1cr. 19 
Sou1h J\tnca ' par1ic1patmn in 1hc F1r,t ln1erna11onal Conference b 
h1'111rical1) s1gniticn111 1111 11 number ot n•asons Sou1h trica 's nuclca, 
coll,1hora111rn \\ 11h 1hc Feder,11 Rcpuhht. ot G~ nnany pr,1hahl) 10< k JI,; 
orig1m trom the com c1 lllildc hc1wecn lhc South African anJ German 
Jeh:g1.1111,n :11 th1~ Contcrcncc.:0 
I he at1cnd,1n c ot a ou1h African Jclcga11on al the FiN llllt:rna1ional 
Cunte1encc w,1s ot unp(lrtancc as the paper, 1h.11 \\ ere uhm111cd to 1hc 
Conference ga\e a hrnaJ mtc111a11onal and wnrld1\ldc spt..>elrum ot 
dc\cl11prncn1 in nuclc.ir po\\cr Papers on the folhm•1ng ,uhjcc1 were 
suhm111cu fl1e World' Requircmcn1 tor Ener •y: 'I h.: f~olc ot 
Nuclear Power : Phy ,cs: Research Reacior • Pm,cr Reaclon,; Cros 
Scc11ons l111ponant to Reac1or De tgn: Ph) ,;ics of Reacior Design: 
Gc-ology of Urnmum and n1011um: 'uclcar Chcnustry and the Effects 
ot lrradrntton : Produc1ion Tedmolo i) ot the Material ust.-<l tor 
Nuclear Energy: Reac111r l'echnol1)g) :ind Chemical Procc smg; 
Radioa 1h c I 01t,pcs and uclcar R:id1at11111 111 Mc<l1cmc: B1ological 
Eftcch ot Rad1at1nn, R,1di<1a 1hc Isotope!> ,ind lo1111ing Hadiation 111 
Agriculture: Ph) ,iology aml B1r,ct1crni\lry; Legal . Admini rrat1\C, 
Health ano Safct) A-.pect-. <ll I..argc•,cale lhe of Nuclear Energy. 
General Aspects of the Use uf Radma ti\'C isolnpe:.; Dosimetry; 
Applicatinn, of Radioactive hotope:. and Fi ,ion Products in Rc .. carch 
:and lndu~cry .21 
IY (SAi.} DR Sok: lhi ,\ hmc .\II ( llnpuhli,hcd manU\lripl), p WI , 
ln1~n1c\\ \\llh DB S..ile, 12. I~ 1990, 
~1• DB Sole: • I he R•~~ of ,-.;uck,1r san~11on ag11tns1 outh Atnca·. \ mrrkan 
Re, ir,, , Jan. IYll6, p , , . 
~ I (Alom1l· l·ncrgy C\1rpora1iun l.thllll"}) l 'roli.'tdin.:• of 1hr lnternation;il 
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J'h" 1tr,1 ln1crn,11i1111,1l Conk1cr11 .. c 1111 rh~· Pc.i,•cful 1',c\ ,,1 \10m11: 
l:rn,.:rg) 111cluJcJ ,ud1 ,1 w11Jc ran c ol suh1c~h pcrta1111ng 111 re,11:t.:Jul 
use~ of nudcar rower a1 a 11111c wnen the \\OrlJ w,,!> '-1111 ,ct) mud1 
a"'-arc ol the Jc,1ruc1n c p<mer nl nui:lcar cncrg) 1 lw horror, 111 
lliro,huna anJ Naga,akr wen.• partiall) t.,rg1 ►t1cn 1n rt1e inc1c,1s111g 
1nte1cs1 in nudcar ro..,.e1 .md rhc man po..,,1h1lr11cs 111 1,1J111i" lopl.:' 
applkariorn,. Thl' peacelul use ,,t a10111 and the F1r~1 l111crnatt11r1,1I 
Conference p'ayed a major rok tn pfl111101ing nuch.:.1r po\\cr for 
peaceful purpo,c, ,tml ,trcsseJ rhe nccc.J hir 1:11llci:t1\e ,ccurny nn ,u~·h 
an impon.inr l\\Uc 
Dr BFJ Schonland c.Jcli\crcd rt papc, on nuclear c11crgy III S11u1h Al11c:i 
at the Geneva Conlcrcncc. I'hc rapid 1cch11ol<1gical .irhrc, crnc111 11f 
extracting uranium frnlll gold ore, would mean u greut dc,11 111 !'iliuth 
Afni.:a in future. lie said in hi'> paper lhat 111 spne ,11 ii:. ad\.trll,tgcs ,is 
an uranium pr,, .. u ..:r, tht! Union of Sou1h Africa was 1101 likdy to h1.: a 
rapid user ot nudear powe1 on a large scale. for it has ,1hunJa11t 
,uprlics of good and cheap co,11 in conccmra1cd areas of 1he f'rnnwaal 
and Natal. Those were highly localizct.l deposits am.I the mnre d1,1anr 
indu~trial areas i,uch as Cape Town and Port Elizahcth have 111 rel) tin 
their coal on rail t;-am,ponation over ncariy ,1 thousand miles 
(approximately 1609 km). Thi, not only ad~~ greatly to the cosr ol 
ch!ctrical power at 1hose places. hut al\O mal<c., indus1ri.1t dc\dopmem 
diftii.:ul1 . Dr Schonland stated th.H South AfrtcK might well, within ten 
Ytars. he "calling out for nuclear power ,taliom;~. There were rwo 
olhcr areas III the Union which wen.: still in a Wtlrsc position fo1 coal 
,upptb, and in wh11.:h fairly large amounts of power could he 
profitahly employed. The fir_.,, \ht , the highly mincraliLcd region ol the 
North West Cape and Namaqualand: the ,econ<.:. abo served h) a 
tenuous rail sy,1.:m, was the tcrntory of South Wcs1 Africa.l1 
2~ Bl•J Sd1011Jan<l: "Nuch:.ir Energy and Southern Atnca•. Procl•eding, of th~· 
International Conference on the Per1cefut u.,C\ or \Comk EnergJ . r 
"UgU\I • ~0 AUl(U~I IY.'i'i , \UJ I. pp. 41 I ~12 
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II j-. or -.ignillcnn c 10 1hc de, dopmcm of u1 ·1mum anJ nuck,tr energy 
Ill .South Alttl.!a th<11 11 \\.ts c,1ahl"hcd ar 1h1• GcncH, Conlcrcn1.c m 
l<155 tha1 nucll·a1 po\\cr ga,c l!\Cry promis.: ol ,;upplcmc11trng rhc 
wo, Id 's dwindling , c,ou1ct''- 01 1.:om·en11011,tl cncig) . Were S11uth 
t\fm.:a 10 decide ru cmb:iri,; 011 " 11ucle·1r t·nerg) rcse.1rch ,111J 
Jcv~ fopmcnt rn>gr ,unmc in the 19., , 11 \Hiuld im nlvc 1111lli<•11s nt 
rand, It 1s the1cfP1e reh:,ant w ghc som ' idt•,1 of the a~.h,t111.1ge'- and 
,tartsrk, rclat,ng ro nucle<11 energy th,11 "l'n: t':>.poundcJ !'I) 
sratto;til.;-. \\ouh.l in lht.• 1960's ha,c.· hc.ir111,g un dcc,~10n rn11k111
6 1.:onccrn111 • a p,,ssihlc 11urkr1 tor South Afnc11 ' cn11d1cJ urn111u111 
Accnn.linr to WL C, fer from the Detroit L<l1so11 ( 11111p,tt1) IJS;\ the 
ha 1c sourtc:\ of cncrg) 111 lht'. c,1rl) I 9"0', \\Cl'C trr<..11) lhc henr er • ..:rg) 
1c:lc:.i cd h) tht· comhu~tron of fossrl luet, ·0.11, r11I and g.,, • anu 
sccnrn.ll) the energ) "' l.1ll111g \\lllCr. Ahhough the lossrl lucl dllu 
hvdro clc.:1m. po~c, rcsourcl"s ol the ",1rld \\ere rnllcc11,ely grcm 
indl'Cd, the) "Cl(.' 111,1 C\Clll) i.llst11hutcJ ge11gr,1phicall) In man) an:a, 
of !he: ,, orlu "h. re: energy h:td hcc11 C\lc1M\cl) u11lizt·, f>O\\l'r 
rcquircmcnr, h,1<.I incre,1,cd II> uch an c~tcn1 tha. co111plc1<: c~plt)ll,1111111 
,,, c,hau,tion or c1111rcn1ional re ource~ \\ere aln:;idy hecon11111.i 
:tpparl'llt. lhcr)\\hcrc rhcrc \\t'lc lorcscl·,1hle limit, \\htl'h, lnkang 
hi,tor) it11tl •C1.'C111111, ga,c cause for c,1:K·crn 21 lhc1clorc. cournric 
wi1h inaJ,.:qu:ttl' •~• tural fuel rt·~t•urcc, ,,1,uld ,II s, mc future dare he 
dcpl'IJdl'nt 1m ,t foreign '-Pt11rc hir nudcnr lucl 
111 ,1 paper h) AH, Hnh,n on ,111u GIi Dilnrd Imm the lJ11i1cJ 
KrngJnm. in lhl' ) c:ar, IXfiO 1954 rn,111 ' s u~c (If energy 11J hl'Cll 
multipltct.1 111an1 limes h) the u~c nf thl• Cc llllflH!I\' i,1 l lm.:J, c11:d. t11I . fl,IIUr:tJ ga~ anJ w:i1cr po\\ .:r 2: A , 1nkin).! !Cali:~• \\ 11, the 
.! , W!. C1,lcr • I ht" lfok "h1d1 ~11~ k:u I 11~rg, c.in !'fa, dS a11 I ncrg, slllllu: 
111 the 11<'\I ~ 'i :'\(.I Year,•. 111 ,k:t·,-clh1~, ol lht· l11tt111.11iu11al <'011h·H·11 t• 1111 
lht• l'ran•I ul ll!>t'll of .\tmnil J · llllJ:J. '< /\ugu~r .!II A11,rus1 19~ • , ol I pp. 4 h 4 J7 
21 lfu, !•Jpcr \I.as J◊ln'I) "rlllt'll h) Al 1; Rliblll.'il)ll (lhmcr,:r) ,,1 ramhmfgc1 
1111d {ill !),1111d 1 \ltnhll) of h1cl ,1n1! l',mcr, l 1' I llw fo11<i._r , m11ribu1,•li 
Jllllll,lfll) IP 1'1 llll~f\ s• ,,f :I.: tto\\ 1h 11! nnurc 1.krr1.tntl r,,r p, l>\Cf the l,tllcr 
~ 
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compammel) stead) upY. rd trend mer the \\hok period Ill tornl 
energy comump11on. mcludmg Y.ood nnd lann \Ht tc nm trend had 
beer nhout tY.O perl.:Cnt per annum compound 2\ During the second 
half of the mneteenth ccntur) the use of \\000 Y.a dcd1111ng, and that 
,,f ~oal Ill rcasmg rnptdl) l>urmg the fu-st hall of th~ t\\Cnt1cth 
centur) the 101,11 con umptt m of 1he comcn11onal lucls had 1111.rca,cd ,,t 
n l:url ~tead) tY.o pen:cnt per .innum, hut the incrc~ e m coal 
u111tuu1on had IO\\Cd dcm n and the nwn hurdcn ot m 11ng the 
m ,case m requirement h,td hcen c med h) oil, na1urnl ga-. and h)dro• 
elc 1r1c11 l'hc rmcs of m 1-casc of these .i,cr gcd 11\e or 1:-; pcn:cnt 
per , llllUlll lt.. 
c ordmg to hAG Robinson nd GH I), mcl the Y.orld's natural 
re!". 1urcc \\Crc not mexh u t1hle If t Hal demand for the pnmar) fuel 
onunu ·d ns long tcnn r<mth of l\\O pcrce111 per annum. nd no relief 
\\as ,.u,lnhlc from nu le, r or other nc\\ 1 urccs ot cncrg). the re ·nc 
of oltd lucl. ltqu1d lucl nd natural ga Y.ould h \1' hccn rcdu ed h) 
the )C r .. 02 to bout 300 )Cars' hie t the cxtst111g rare of 
on umpllon n With m rca mg mdu tnahsa11nn Ill the t.'Cond hall of 
\\ \ "h1cn, re pon 1blc for 1hc ccllon oon m.d "Ith the ri; en cs of tucl 
and (uturc uprh 
.!~ "Compound" rocaning lltat 1hc !cul uon of mer,, con u, ,11 ,n indudc~ 
the cumulJII\C I\\O pcrcen1 per annum m n-. each )Car bel\\CCn I (;() 
19~4 
~6 I G Robm on and GIi D.anlrl l11 \\ urld ~ cctl for a c\\ Source ul 
l n r •. pp 1 9. l~ing, of lh lnlemallonal ( onfcrmr on the 
l'l rcrul l ,r or loml t n~ , \OI I. 19 'i 
1 l'<Mlhlc demand for the • n, rnlinn.il Soun.:- ~ of I· n rt:J in the hs<"n e 
of 11,c" Sourer n cnrdin • lo Robinson nd l)·.mlcl 
IM1lll:ud 1011\ of co I cqut\ 1cm) 
, Dllll ttll'I .. , Coal lhdro..,httr1<11, Oil and llinturr.1 (;~ 
111•11 J I b Ol I 0 
74 : (l 11«;1 4 1 
I! I n n 1 b 
I G Rohtn\on nd GU D. mcl "The \\ orld' Ne d for C\\ Sour.:e of 
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the twcmic1h cenrur) long-1crm growth would incrca,c. At ,1 rare 01 
gro\\ th of three percent per ,tn11urn, they would h:I\ 1..• hccn 1cJui.:cu ro 
,1huu1 110 year • liJi: at 1lw then i.:urrent r,11c 111 u,c 
cnntinucJ ,ll 1wn pcrccnr ,t year 10 21150 <implying ,1 lntal Wll!1Ull1ption 
pc, head pf ahnur four time, tha1 of 1950) the remaining rescne, wnulJ 
I.all to ,thou1 150 year!., with u thn:c p...-rccnt rate ol grm1. th re crvc, 
would Ol' JcplctcJ within 40 Yl'ilf,. In many countric, a t.lcdmc: Ill 
c1111,u111pt111n woulJ haw hccn cnfo11:cJ hy then . Hcl\\1.'\cr. the nccJ 1<1 
~upplcmcnt rhe c:-.i,1111g ,our1..c of energy during the I 1f11c, w,1, 
con,11.lcrahl) more urpcnt than w11, implied hy a cakulath10 nl pn,,ihlc 
11vcr,1ll dcrnanJ, anJ reserves 28 In the ahscncc ot ., nc\l. ,nurrc. 
sc,m..11y 111 lucl \\nuiJ hcs111 tu CR·a1c ,n1ou, prohlcm In ,iJJJ11011 
lherl' \\ as, ho\\ c,·er, the <.langc1 Ill um.l ..:1estim,11111g \\ or!J req:.airements 
a111.J diminishing re ourcc _29 
In hi ".Summ,uy ol rhc (\ink,cncc". Glenn f' Sc,1h(•1g, Chairman 111 
rhc l lniicu States Alonw.; Energy C11mmis,1on, '-,lid 1ha1 O) the year 




wlc;ir cncl'gy. ,fl ~ .:ncrgy \\11ulJ he 1hc .m~wcr 10 .1 tu1urc 
,1: • il:1 111 fuel. Sou1h Africa woulJ therefore have 111 pl(:r,rw lor the 
,I·"" ,1r11a1111n 111 gliihal lt.ocl rcq:.urcmcnr-.. 
t•~~, or \lumil' 1-'nl·r~, ,.,, I, 1'155, fl 4(1 Set' also 01·panrm·nr 111 
f, vn,11111c ,mt! Soc1.1J ,\I 1111 • 1'11111 rt ,':a11011s World h1erg, Rt·q11m·111c11r~ 
1n 1'>7'i ,111.r ~000", pp J I~ l'.-on·t·tlini:, of th,, lnlcrnalional l'onlcn·nn· 
1111 till' P,·ucthil u~t~ ,,r \lomk 1-'ncrg), \tll. I, 11/S~ 
2ii l~I\Ci Roh111mn ,ind <ill Dan11'1 , nu.- \\'01hJ', l'frnl hlr 11 Ne',\; :,our11• o r 
I ncrg} •. rronTdini:, ol tht• lnkrnalional l'unfrn-111 l' on lhl• P,·ah-ful 
l ,t''- nf \cumk Fnt·rg_\, wl I, 111~5. pp 4/l-47 
}.9 l·.S \ta~1111 nnd St.111111 lhc l'.:m:e11111,, ,\Jnn111' h11:rg, l'n11l'CI , l ~A. "l·n1·r~) 
lkqu1rc1111·ni- and Eco11111111l.' g,o\\lh", pp M-115 , l>cp.mrn.:n1 of I lo11111111c 
imd .'io~rnl ,\llair , l111111·d !'lia111111, , "World I 111•rti l{c,111in:nw111\ 111 11n, 
20ll0", 1'1 oct·cdiui:~ of lhc lntt'rna1ion.1I C11nfrrt'11n• 011 tht' J'1•anlul U,1-, 
11r \l11111k Fm·ri:), \t1l I, 1<155 p I~ 
Jo GI ~1•,1h,1:g ·sunun,ir) ,1r rhl! C'onfl.'rt·nl'c" J'tontdini:, of lh1• 
lnh-rn.uional Conl"rn·m:1• on lht• f't•un·ful U,es ol \fu111k Fm·ri:.~ . ,ul I, 
) 11~~ [1 111-1 
J .. . ' ., ' . -, • • • ' I • -
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II "as s1c11cd al the Contcrcnce 1ha1 nuclear cncrg) ha one .1d, amagc 
1ha1 \\Ould h,t\c far-rcadung irnp,1c1. From a \\eight slandporm 11 1s lhe 
1110 I ponahle of energy ourcc . ll~dro-clccinc re ourccs a,c 
abst)lu1c 1y fixed gcogrnphr all). As for coal. oil and gc1s. lhcn· .ire 
cconom,c lm111s 10 lhe d, tan cs O\'Cr \\ hich rite c convcm,onal tucls 
1111gh1 hL• 1ransported. 11 Dr .S kirmg Naudc had said pre, iousl 111 an 
11ddrcss 10 n group ot Joh,mneshurg hu ines men, c,1rl) 111 1954 1hat 11 
cc.·med hkel) 1h.1t nuclear po"cr could compete w11h coal 111 Ille 
Wcs1crn prO\ 111cc. bccau c ol the mcrca mg costs <,, the Ir nspurt of 
coal Imm 1hc Wil\\lllcr rand 10 "ape "°"" '2 
l'orm.1tw11 or the lntcrnllliunal Atonuc Enc, •1 •en :, 
I he idea of an 1111crnat1onal nu1honi) 1ha1 ,,ould conlrol all ph.t C!. •)f 
nudc,11 cncrg) pro<luc11on and u,;c goc o c:.. 10 15 •°' ember l 94~ 
Ho,,c,cr. as d1scu scd 111 a pre, ious chap1cr I talcma1c 11ua11on 
existed between the maJor pm,crs on nuclear \\e,1pons control 111 1949 
l1hough report b) rhc lJ1111cJ 'auons A1om1,: FncrJ,n, umm1 ~ion 
were pas cd h) lhc ccunl) Council and the Gcncr.11 sscmhl). the 
Corn11uss10n reached an rmpai,sc and "• s dis 111\cd h) lhc General 
scmhly m I '>5:? n 
After lhc c failures the ideals of n 1111crna11onal autho1 II) "ere 
1111.:urporalL'<l under 1-tsenho\\cr's rums for Pc,1 c poll ) In lw, 
cldrc 10 the IJ1111cd 'a11011 (Dci.:cmher 1953) Prcs1llcn1 l·1scnhm,cr 
propo cd rhi: c 1ahlrshmc111 ot ,;uch c111 au1hont). 1-rom J,111uar) unul 
Cplcmbcr IQ54. lhc ll1111cd '.11m11s and lhc O\ICI Unum C\Cha111;cd 
, 1c\\s on rhc I 1scnhov.cr pmpt•sal. I hcsc \\ere kepi confidcn1111 unlrl 
l I WI Cblcr • 01c Role "h1ch u le r l·ncrg} Cilll l'IJ) \ an I ncr.u 'iourrc 
rn lhc OC\I 25 0, can•, l'ro.:rcchni:~ or 1hr l111una1mnal Cunfrrt·11cr 1111 
the 1',".lrl'lul l ,t~ or \lomi I nrrg) . ml I, 195'i p 417 
.? \1 'aud "Atnr111c I ncrg_) rn S11111h In~ .. •. ( oal , .(21 Ap11I 1954, p J.i 
31 (SAi ) .W \ ran., lnh'rn lionul \10111ir I nt·r~ \r:t•nn, IYS7-J4177, IAI 
l'uJ111ci11ion, 11s1nd, I 977 
. . 
.. •, . -
. :_ _____ · 
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puhhcatinn of the mam documc111s h) rnu•u,11 i.:nnsc1J1 011 ~5 s~•ptcmhc, 
largcl) liir the infonnac;,m nl the Gcncr,11 ,'...,~mhi) In .lune 1954 the 
lJnitcJ St.tic , a!lc1 n01il)•ing 1hc U 'Sit, hcgan di-.cu,,mg rhc prnposal 
fo1 .ir1 imcrndtional utomi cn:•tt!) ngcnc) With a g111up of ~wtc,; 
compmmg chc lJ1:itcJ Ki,gJo'l• C.m:11.la, f·rnncc, Sou1h .\Inca, 
P.clgium. Au~trnli,, and P ·:-,ugaL fhi.., h ·cumc known th the eight 
na11 111 group. !'", ::w·.:r• hip w;!'> 0.1,ed on l1ciug ,Jd\',111..:cd in the 
1cchno!c~) of ,1 t111• !~ c:ncrg) or hcing a pn)duccr, ai.:tual or putenllal of 
u1,u11um Jnr Iii,: J\1111:rn:.m and ll1111cd Kingdom rn1lit.1r) programme . 
States in c:11hcr carcgnry v.oulu he the 1irn11c ,,,un;c Pl cnntnhu1ion" of 
know-how anJ 111a1criat-. to tlw new agcnc) Disi.:us 10:1 111 1hc eight 
nation gtoup, ppear 10 have hccn prcliminar) in i 954.J.1 
B) 1955 .S1iuth Afnc:a wa~ ,uppl) 111g .i fair h.1rc of' the urn1111.1m lnr the 
I I· nuclear v.capon,; prvgrnmmr:. i, ,\ .. ,; lcadmg uranium prndu,:ct c111J 
IHI\ ing i:omrn,~n .. ·ed dcvclopmc111 101 1hc lu11he1 111cc nl nuclc,11 
c1en1.c, Sl)Ulh Afn1.:a \~,is one ot 1h ong1n,1l ci •Ill sta1cs "h1d1 
111111,11cJ the c'1. ht, .. 11111cn1 of the lntl'rll,HHlnal Atonuc l:ncrg) 
Agent) . 10 
lhc lJn11cJ .St,11c,. a a rc,ult ,1f h,r11ho\\cr", Atn111. tor Pc.i,·c 
111111a1nc, and \\ itlmut wui1111g tor the crc.11,on 111 chc i111c11w11111.1I 
,1gcn .. ), \\ a~ pn:p.ucd to ,hare ih at.fvarn.:cd nuclc;ir technology w11I, 
\."uurnric 11 1cga1dcd a lncnJly . It ,1tkred each ot 1hc111 a research 
1c,1c1ur :mJ ., giant 111 -350 000 lt>W,1rds 11, 11N,11la11on c11sh 'J he 111.1111 
elcrnt·lll ol the s.1tcguar<h ol thl' B,1ruch Pl.in \\Cr(• i11cnrp,1ra1ct1 111 
1h.:sc htl.111:r,11 agrccmenh tor suppl) 111g 111,11crial to 1llhcr t;ll\lntric" 
'I \ \l._l\,ught \tomil' ~uh,:u.u-d,, \ !'iluch in lnM1101 lo11.1I \ t'rilk~tion, 
p 21 
~~ .'ict• Chap1cr ~. p 141. DA\ I 1sch~r· •s10"111g 1h,· ,prea,I of nuclear 
"l~pom llw RC1lc ot fntern,1111,n,11 S,1ll'lJUanh", Opllmn, ,01 n . 1111 1, 
Sl'Pll'lt1bcr 198 . p I 00 
~,, I \I<' \J \111111.1I Report ,JI 1hc ~wnh 1\fr1la11 ,\1om1c l·n~r ') Board t•isx. p 
I 
. . . I I ■ • ' • • • ,. I t • • • 
. . r • , 
• •, • • • • • • •• • - • • I • • • .• • • t • . • . • 
' •' '• • t • ,. I '~ :;. • •' 1 ~ \ • 
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f'hc c gr1.-ements ga,c &he llS the n •ht to ex.11nmc de ,gn 
111forma11on. 1.all for rcpon , nd earl) out m pe IHms 11 
During 19 5 the c1gh1 nauon group com,1dcn.'d the pn1po al lor the nc,, 
gen .. ) ,\lule the llnt1,.d State continued h1latcrnl dialogue \\ 11h the 
ll ' R On 29 Mar\:h 1955, the llnt1cd lltc 1.:1n:ul,11cd t.1 the •roup 11 
first draft of , tamtc for C(ln idcration ccond draft \\,1 ~ ndcd 
1.:onfidcmt.111) 10 the SSR on 29 Jul) ' 
The tmp ct of the Conference on the Pe,1 cful L' e , I tonu l·ncr ') 
(19 :S) harpcncd the demand for 1hc earl) crca11un of the m1crna11onat 
gene) nd broadened the desire for p.1n1 1pat1on m the 1a k of tis 
csrahllshmcnt 9 t the end of the Conference. th lln111.'d St tc 
d1 tnhutcd the second drat• of lhe tatute 10 eight) tour 1,11c 111d 
rt..-quc lctl 1hc1r comments D, u s1on m the General S5Cmhl) that 
lollo\\cd m 1hc la!>t quarter of 19 5 \\ ord1al 1hcrc \\a ome 
d1 onaili;:c. hut no ncga11,c ,ote "a c, st ga111S1 the condudm 
re olution. h) ,,h,ch. m ctfcct. the e1gh1 na11011 •n1up. ht."'<: me thC' 
t\\chc nauon gmup. "1th the c1dd1t10n ot Br ltl. zcchnslovak1 . India 
, nd the US R Thi 1,,che nation group \\us 10 prt..-pare I dralt !>I uutc 
for the c tnhll,hmcm of the h,ternauunal Atonuc l!OC"rg) gen ) t.ikm 1 
, count of \IC\\ s e,-pr1.ss1.-d either m the Gt·ncral cmhl) di.:b,1tc or b) 
111d1,1dL. .. I ·1a1es 111,s dralt \\ould he suhn1111cd to, lmal confcn:n c 
10 "h1ch \\ ould be 1m 1tcd ,Ill Members of th l n11ed 'auon nd ol 
the spc1.1,1h1cd 1 •en 1c, ol l'"IO '° 
l7 prcad of nu I.at c:iron The Role of 
I Optlm11 ,ol . no • Sq,trmbcr IQ ~ p 100. 
I lmll111ion\, \ r hil'H'llll'llh IAEA Pubhca11on 
t I lomk "11f~ u rd~, ~111<h m 11111 rnalion,11 
\ 
M1.Knt"hl \1111111\ S!lh,:uard,, ~,ud) In lnlrm thmal \ rrm, tlon, 
JI !2 
W 20 'I , rs. lntm1, tlomal toml In r , J!l'II ), 1957-1977, IAI 
40 
Pubh1.1tion U\lrta. 1977. p ~ 
211 \ rars, lnll',natlunal 1111111 
Puhh auon. Au ma fQ77 JI ~. 
:r 11c 11:) \ J:CIIC), 1957-1977, IAI 




During the tormation 111 the IAh\. Somh Atm:a', imcrnatinnal 
rcla11nns wc1c Je1<.:11m:.1ting. South Africa wa, recogni;;cJ a, a leading 
urnmum prnduccr a11J ,upplter to the We t, hur South Africa's sttuatkin 
111 the UmteJ Nation,; Orgam,~1t1on changed alter 1955 
In thl.' c,1rl)' IY50', the gmcrnmc111 pa,,cd a numhcr nt Acts cntori.:111g 
cumplcle ,ocial and n:si<lcnt,al segregation 41 A numhcr ot ,htan anJ 
Middle l:..1 1 states including India wok the matter to the tlnitcJ N.1t1011-. 
O1gani1.ation Oppo,111on to the Union nt S ,uth Afdca hcg.111 pl,1>111£ 
an imponwll pan in the 1.klibcrat1um ol the United N.1111111s .ii 
WC du Ple,sis, South Africa', lligh Co1111111ss1oner in O!la\\a, led the 
South Afri an delcg,111un 10 the 1955 General Assemhl) ot the United 
, a11onli Organiza1ion, ,, luch c1>mme111.;cd on 20 Septcmhcr ot 1h:1t ).:ar 
·1 he Sout:1 African Mini!".(Cf Ill Fxternal Alt,11rs, J:ru,; I OU\\', had 
dcdded 10 cmharl,; on a polic)' nl controntat11111 W!lh the United 
Na11011 , sn tt ,.\1me ,1hout that on 24 Odo her I l)-5. act mg on 
111,tructi,m, from the South Af11c1111 Gt1\t•nu11cn1. the outh /\[111.:an 
dclcg,1t11111 withdre\\ tn1111 the lliscu,,ion on apa1 the1d 
f111lnwcd about t,,n \\eeks later oy the \\ithdrnwal ot the~ outh Atncan 
delegation from thi: General Assemhl) as ,1 \\hole .", 
In September 19~6. lhl' Indian dch.:gation 10 the t1n11cJ N,111ons h,1J 
re4ucsteJ once ag tin the inclu inn in the General As,cmhl) .1gcm.l,1 ot 
the United Nation, the item dealing with .1parthc1d. ll1at ,ess111n ot the 
llniteJ :,-:.11ions \\oulJ sec the higgest Jmc up w that tune ag:1111,1 the 
o c.11led colum,1I p.i,,en,. \\h11.:h included South Africa It ,,ould al,o 
hi: ugnin,t B11tain and Frati...:e nvcr the Sue,. Canal: agJ11lSI Fr,mce o,c, 
Algen.1 and I, 1grtl,111J: aga111~t Hritain 11,·cr C) pru, ,111J agat1ht Jlnfl.111J 
sllul) in l11tnn.it1011al \\•1 ,r..,,1i11n, p 2::?, \,\I<'\) \nnual Rq1ort ot tht• 
South \frarnn \tumk FnrrJ:,~ Hoard l~!-11, p I 
41 Populauon Rcg1,1ra111m AM t I Q50), C.n,up \rca~ ,\d r 195111. Sq,.natl' 
J.h•prc cntJI ,,,n ot \'<lier~ ,' ct (I 1h I 1 
4Z \mr \ andcnBo h South \fril I nnd till' \\orld, pp .!::?IJ 2 ' 




C\\ Gui11ea !11e an i-colonmlis1 drive \\ as bccommg more 1han 
.i drive agai:--...1 counr11cs \\l lh col nial empire:. 11 v.,1s a <lri\'c ag,11ns1 
all people of lhe wh11c r.tCC 44 Sok hclie,ed Iha( South fnca ' 
1solatmn III late 1956 w.is not only her.:111se of apanhcid, hul South 
Africa 's dcc1~1on lor neutral dctachmcm Ill the Suc1. crisis and it 
:v, tcnt1on ,in " n ~nernl A em!ll,> rcsolu11on cond~mning Bntish ,tnd 
rner;can a!:~:\: .,o,, in $:1cz \ 
In Dcccmt~, 1956. the South J\ fi :r:an Gm rnmem took :he decision 10 
paruall,> v. 11hdra\\ fn1111 1hc United N111ions 01ganization A1 this lllllc 
1 01a11rn <lid not 1tflc I Sou1h Africa' posuaon a a lcadmg ura111u111 
producer De puc South Africa's i1uation in 1hc llnitcd 'allons, 
South African representative could panic1pa1e in the fom131ion of rhc 
ln1crna1mnal Atonuc hncrg) Agency (IAtA) The ncgo11a1tun for the 
c tahli'hmem of the Agen9 rook place III three stages 1hc IY.Cl\c 
rmtion, Wu~hington Confercn c (Fchruar~ 1956), the Siature 
Conference ( eptcmhcr - 0 tohcr 1956}, and the IAhA Prcparmor) 
ommi 1011 mecun, <Janual") to March 1957). 
I he twchc 11,IIIOn group met Ill Wa h111gton DC early III I <>.56 Ill 
complc1c 1hc draft 01 the- stature. 1 hi conrercn c hccJ1rnc known the 
hi.cl\e N.ttmns C'onfl'ren c.4b 
Inc sL>cond Ut£l' was the Statute Conference <Scptrmhcr - October 
1956) ,,tuch comcncd ar the Un11cd Nations headquaricr rn Ne" 
York. to nppro\'e in final dcfinirhc form the draft cuns11tut1on and 
terms of reference of rh lntc1 na11onal Atonu Energy Agcnc) drawn 
up b) the rcprcsc111.11nes (1f the mehc poY.crs who had met 111 
Wa,hington carhct in 1456. l'lte Statu1c Conrcrcncc wa~ open 10 ,tll 
members of the Umtcd Nn11ons <>rgan11,atio11 and ~pcl·rnlizcd agcncic . 
44 1 ,\I) l>B Sole fhi<. hmr \II (l ' npubh~hcd llWlu crip1), p 180 
<i'i lhid., pp 181 182 
46 .11 \ nu , l11h'11u1111111at \tornil l"nrrJ:..' l:lllQ, 14157-1~77. I \I A 
pubh~a11011 Au ina, p 'i 
I Q 
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an! over <,O .,tatc:-. part1dpa1cd At till· St,l'Jte Conkn.·111.:c.• there w.1, .1 
natural tendency for the t\\cl\c St.lie., tn ,a) that the dral• hclore the 
conk·rcnce reprc,cnted 1he maximum 1:11nscnsus nhtainahlt• .unong any 
group ot Stt11t:~. Hmwvcr, there wa<, a countcrv,1iling tcndenl'y for 
other, 10 re.,em the r:1ct that they had ont hccn a,snciarcd with rhc 
nego11:11111n~ um11ng th..: l\\dvc ,md to seek nc\\ discu,sh1n on many 
prm ision, ol thc <lratr. As a re.,ult there were ,nme eighl) arnc.•udmcnh 
t,ihlcd 10 the urafl: ahout sixty \\ ere \ ,,1cd upon and ahour thirt) 
.idoptcd S,1mc ol the main poim ... of" :irgumeni, \\Crc di'.'.:t rmanh:111, 
the ",ovcrdgnty" arguml'nl47: discrimination ~-t\\ct·n nude.tr Wt'.tpon 
,tatc', and rie.1r-nuclcar weapons ,tales; rclat111m, with other or!_!an, of 
lhc United N11111m~. 1.:11ns111utional provisi11m in the: IAl:A S1atu1.:-: the 
1:omposition 111 the Bo,uJ of Gov1:rnnrs; power~ of the Bn,mJ of 
Govcnwr, ,mJ thc Gener,11 Conlercm.:l': Finanlc; ,mJ !-..lllctions The 
1111ute wa, l in.ill) .ipprm ed (lll 23 October .mJ ,1gncJ on 2h Odoher 
I 9.56. 4S 
fhe St,lluh.' Ct111tcrcnc1.• appuintl•J a P1cpar.1hn) Cnmmi,,io11 ot 
c:1gh1ecn St.ties 4-; Sou1h Africa \\..t, one of the c:ght(;Cll nation, 
lormmg the f>1cparator) Comrni~,,on. Thi., Corn1111ssion w.i,, the 
forerunner ol the Boan.I 111 Gm·cmor, \\ hich "-ould latc1 c111ttr,1J the 
functioning of the IAEA. In January and F1.•hru.1ry 1957, the IAb\ 
Prcp.1ratory Commi,,1011 \.'onrinu1:J irs work in Nev. York. Ir, ra~b 
\\t:rc 10 make arrangcmems for the first se!-.,ion of the Agcm.:y's 
GL'111:1 al Conference and for the fiN meeting, ot the Bo:u d of 
G,,,c:-,wrs 111' the Agc:m.:y .ind lo 1:.my ,llll orhi:r prcp.11, tor) \, Prk 
n The " "1,eret,!!nl} • arru1rL~I tl1a1 ~Jlcgu.mh \\oulJ lc"J tl' 1111Lrfc.-rcnc1· u1 tht" 
1110,1 v.1ricd !kid, of the Ide ot :i .'il,llt· <;,1h:guarlls ,hould n111 pl.1L1' u ~I.tfL 
11, ,t l><l\llll'I' 111 pol111~a1, l.'~nnonuc m 1111lr1.ir~ dLpendl'11n· on ntho.:r S1a11'~ 
tSAI I 1\ r,1cKnight: \tomic- Sart-1:11,mk \ S1ud) In l111t1·nali111111l \ t'rifkation, p 24 
.JK A .\kK111)!llr : ,\ tomk Safrgl',1rt1,, A \tUd~ 111 lnh-rnatimnl \'l-rifi,:,111111 pp 22 n 
411 lht• t•1ghtnu '-lalt.', 1,1crt•: A1gm1rn:i , Au,11.11,.:i, Bdg1u111, hr,1111 . C,11111!.t, 
C1c:d1oslm·,1i.:1.1 , r•g~pr , hnuci:, lnt11,1, lral,11Jrs11 J,1p.111 Pal,.1\IW1, l't·ru , 




. . . . . . . . . . . . . 
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m:cdc<l to hrmg the Agency into operation. In particular the 
J>n ;' u ,11nry Commi:..sion \Vas given a mandate to recommend an mit1al 
p111gr,1Jl11nc nf thc activ111es for the Agency a, well a, its in11ial ,raff 
structure, hu<lgct and the hication of thc permanent hcadqu.111crs nl thc 
Ag,.:llC) . \o 
I'he Prcpar Jtury Comn,i, .. ion ch:cted Carlo'.I Remade!-- (Br,uil) a!- H" 
Prc,iJenl. It met until 20 August 1957. when it transti:rred it-. .,t!al 10 
Vienna to supervise prep·,rations for the first se,sion or 1he Ge11ernl 
Conlt:rcnce and thc firi.t :n.:-et ing, of the Board of Go .-~rnor-.. ~ t 
The lAEA's fir-.1 Gcneral Confcn:ncc v.as hdd 111 Vienna trom 1-23 
Oc111ber 1957. At the hcginning nf the Conference, the Agenc) had 
1111) -tour Mctnhl!r States. t-y the e11J then~ were fifty-nine. 1"111! 
Confcrcn c elected 1en Memhc, Strttcs 10 the Bnar<l of G1ncrn11r.;, whn 
joined thc thirtet'n Stat6 already Jcsii;n,11eJ h} lhe Prcpar .. 1tory 
C<11111ni~s1011. The Conference ,111:J Board jllimly approved the rni:i.tl 
working prngrnrnme t,n the Agency that h,1J ticen drafted h) the 
Prepar,llor~ Comm1,,i1111 :111d v111eJ $4 . 1 m1l111m to carry it out . With 
the cstahh,lu11ent ot the tiN Board of Governor,. the mandate tor the 
Prcp.ir,nor) Conunis\i<lll \\a, <lischarpeJ ,ind ir ci:a~ed to cxi,r. l'he 
C'onti::rcncc unaninmu-.ly Jecu.kJ that \ 1enna tie ch11scn as lhe '-iii: hir 
the pcrmant!m headqu.irtcr, of the IAl:.A amJ approved an agn:cmem 
hcmccn the Agcnc) and the ho,1 gm e111rnem, Au,1na . A c.lrall 
agreement 1<1r the rcla11onship between the United Nution, ;wd thl' 
IAEA \\as adoptcJ h) thl' Gcm:ral Confcri:m.:c. The Gcner,1J 
Co11tcn:11ce ,1ppnni:<l the nnp,1111t111eru ol \V Sterling Cole of the l lS/\ 
.is l>in.:ctnr General ol the IAEA 1,,r .i 1c1111 of f11ur )C:lrs ~2 
'\() 20 \ \•ar,. l111n1rnti1111.1I \ tnmk J•:un~, \ J.:l'llt~. IIIS?-11177. 1,\1 ,\ 
puhli\0a11011 \u,tri.1 , t•177, p S 
, I I hid. 
"2 lhld ., pp h 'J 
11>1 
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The Ohjccmcs of the IAEA \\ere to acceler.irc ,mt.I ~nlargc the 
Mnlr1hu11on 01 nudear cncrg) '" ocacc. health and pro pCfll) 
throughout the \\orld , I he Agcnc) \\ould cnsurl! that nucle,1r c11crg) 
\\ ould 1101 he m.cd 111 !,uch a \1/8)' as 10 lurthi.:r uny m1l11ar) purpose.13 
Ahh,,ugh the ide;1 ol the Agcn ) :t<.:ling .is a nuclear fuel bank \l,as 
di,c,1rdcd 111 the course ot the 111i1i,11111g negotiations. the nngmal 
rnnccp1 of an organilntion to ontrol nucl,•.ar 111.ucrial and c4u1pmc111 
and ensure their peaceful 1.11lilat1on, was entrenched in the Srn1u1c 
fhl! m:dn func11ons ot the IAl:A "'ere hncJl) : 10 cncoumgl: ,md II i t 
fl'scarch on, and the de,clop111cn1 and practic:11 apr,l,c.111011 of nuclear 
cncrg) for pea etul u c. 1hrou •hour the \\Orld: to make prov1smn for 
marenal • services, equipment and fae1h11cs for these purposes. 
111cluding the production of elcc1nc pm,cr. to fo ter the exchange of 
scie111111c and ted1111cal mfonna11011 on th· pe.1ccful use of nuclc.1r 
encr!D, Ill en ouragc the C\ch.mgc and tr.unmg of sc1e1111s1s and 
c~pcri m 1h1 field, to c~lahhsh and admm1ster afcguard,; 10 ensure 
lhar pccial f1s~ionc1hlc matcn 11 ,md sources \\ere not used m su h 11 
\\a) as ro further an) 1111htal) purpo~c. 10 cst,thlt h 1and:1r11~ of 1fc1y 
for the protc lion of health and m11111.,1z 110n of dange, 10 lite ,111d 
pro,icn) m the opcrn1m11 ni.tkmg :u-,c of fi 1011. hie m 1enc1l • l 111,111> 
Ill c,mduct 11 .1 ll\'1l1e m a cord,111cc "11h the purpo cs and prm1:1plcs 
ol 1hc lln11cd ,a111ms. 10 promme pca~·c and 111tcma11onaf cooper:111011 
and, 111 conto1 m11y w11h rhc pohc1cs .,, the lJ1111cil N 111111s. h> turrl,er 
rhe c,1ahhshrne111 or s.11e guarded \\orlu \\ iclc drsarmam ·m \4 
'iJ i\m le II , 'i1,11u1c of 1hc tmcrn:umnal tor.ii~ Iner") AgcnC}, l\nnc:-. 4 m 
I li:111ght \tomk "i11r .. i:u11nl,, \ ,11uh in lnhn1:u1011.tl \ "' ifk111iu11 11 
.o 
4 rt1de Ill, S1a1urc of the lmcm.:111on11l 101111 I ncrg, \"en } , Anne\ 4 an ,\ 
\I li:mgh1 \tomk !'i,1rt-;:11a11h, \ \lu,h i11 lnh 11u11iun,1l \ 1•rifi lion, p 
.O~ .07, RH ti n °1\'a1ional , pccts 01 1he Unu11um lndu~1ry• , 
.1-. \1\1\f, ~7. p11l 19'i7 pp S71 72 
.. ,. 
' ' . ' 
' ' . -
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011 Sole 
\ ource \tonne I ncrg, Corpt1rn11on 1 
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l'hroughout all three stage ot the lnng-drawn ncg,1:iati1in, South Atrka 
nude impon.1nt contrihutiom,. '' South Africa',; rcprc,cntati-.:c, Don.1ld 
B Sole. played a ~igmlic.1111 role in promoting l:('mpmmi,es and 
,1d1ic, ing an c scntial mc,1,;urc nl compatihility between orrosing 
vie\\ Hi moderating influence and the high c~teem in which all the 
other governor held him 1ue adrnowledgcd a~ having had a ve,y 
igniticant and progressive influence on 1hc development of the 
IJ\EA.~1• 
DB Sole gives an acc,,unt ol what happened behind the -.ccm:s at all 
three stage:. ol ncgntiatiom tor the c,tahli,hment of the IAJ!A. 
According tn Sole, lrom Fchruary 1956 (when the 1 \\elvc Nattons 
Conference took pla e in Wnshmgtonl the South African deleg11tion. 
includin • fad.: llnlltl\l,ay , South African Amhassador in Washington, 
l>B Sole and Brand Fouric I later. from 1958, South Af, ican 
1 .. prc,cnta11vc at the U111ted N11t1l>ns Org11n11at111111 haJ to dt> a 
considcrahlc amount ot lobbying. 7 
Even 1tt this early rngc in the c~tahli. hment nl the 1,\rA II can he 
deJuccJ fwm Sok' , ac\!<'Unt tilat the hchind the ccn ·, activi11cs 
umnn IAEA representatives folio\\cd much the same pattern as at the 
Unitcd Nation,) itscif. l-'1h1 ymg of United Nations Rcpre~c:-ita1ivcs 
ta~cs place m the delc •ates' lounge llf th!.! United Nations heaJquaner,, 
t reception~ and even at the offices of Mis~ion,) Ill the United Nations 
Orguni111tion. ~~ Sole. as n South Afm:un representative at the Unitl'd 
N,1tiom. h:uJ '-0tnc expc!ncncc m the,;c 1actic!I and. as mJicatcd ahove, 
<CiS (i\l:C,\ ) RB Hagan · "Na11111uil A· pect~ ol the Uranium lnJustl') • , 
JSAll\t\l , ~7. t'\pnl 1957. p 17.?, Annual Rcpot1 of th«: South Arril-un 
Atomic Entr"K.\ 8011rd, 19.58, p I , 
Sti AR !1-:c"'hY•f-ram : Chain Rnctmn. r Ill • 
.57 1>8 Sok: 'lbh ,\huH \II (llnpuhh"h~-<l m ,U\crtpll, Pfl 171 -17S; DAV 
Fischer : "Slo\lo ,n• the . prcaJ 11f nuck.,r "~"pons • Th~• Role ot lntcrna1111n:il 
SafeguarJ •. Optima, ,ol "· no J, Ser,~mbt:r 11185, p. 100; Rr.md 
F111111e: Rrandpuntc, p Jll. 




played ro',. in :.W,1Jing cenain deci ions in u1h Afri a' f: rnur II 
should huNe• .. , l• b..rne in mind th&t the niled ati n Organizauon 
1 under tht W"j ,, , ;c leader nation (the USA. Britain. the ov,et 
Union and Fruncc1 c11t:ntri that detcmllnc major dec1 ion makmg. 
South Afrka' 1mohe n.:nr wi1h the Comhined I> velopmcnl Agcn y 111 
the 11me "ould undouhte..lt h:1 ·r '- rri ·d weight in the l'welvc a1ion 
Conlercncc and III the pp1.1i11tmr.n1 of;: South African represent tm: to 
the Hoard of Governors 
TI1c mhass11dorial ,btic~ 1lf the lca(kr of the uth fnc. n dclc:,·,tion 
10 1he twelve natiow Wash111g1on Conference, Jack Hol10,u1) , t ill up 
a great <lcal 01 hi time, there ore mo I of the lobhyin •, the wht..-clm 
and dealing wi•h other delega1ion • v.a delegated to the deput leader 
DH Sulc. ole wa ohli ed 10 develop hi own nuclear cxpcrt1 c b) 
mten ,~e re dmg 111 
According 10 Sole, 1hc Amerkan d lcgauon t th W hm ton 
onfcrcnce eemcd to n: rd the outh Afri an delega1ion a 
e. pcndablc. llowc,cr, 'ol lic,ed th.t the good personal 
rcla11onsh1p he "'a 11hle to e t I h\h \\ Ith IJr llomi %aha, th ktuhn • 
lnJian nuclear icnti,;t, w,1 l'' much conscqucr e dunng the 
procccdin ot the Contercnce, 11 ell II lhe final compo irion of the 
Board of Gmernor . At on tagc d,m • lhe w:1~hmgtnn Confcren c 
Sole feared tha1 South Africa \\0uld he 1>ld uJ • 11 tlk!'. n: d 111 good 
relationship with Dr Dhaha saved the d i ·1111:i. u. '.a ion 'tip was 
facilitatl-d hy the fa t that 1hc deputy kader of tn hKHdn Jel ·g tion 
was rthur I II. head of the Indian Mi ion f•> the Uni.cc, 1. t1<:n'i, 
"hom olc knew per onally from th ir as ocunm11 tel' Jlar 
participant'- in the mecti11g ot the Co111mon\\ealth lJnuc-d j,'. t1 ns 
group in New York. Sole wa favoured by an dditi" nal t, no:-. th~ 
leader of the French delegation to the Conference. wa Aml•u.,sJ or 
Couve de Mur\'illc, \\llOm he had kno\\n durir • World W,11 11 when tie 
50 DU Sole: Thi ,\ hmt All 11Jnpuhh heJ manu ripll. 11 , 173 
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"a' a lc,1din member ot the hcc French admini~1ra1ion e tabli hcu m 
London h) De Gaulle. M 
n thcr memt>cr of the French delcga11on wa nuclear sc1cnt1st Dr 
BcnrJno Gold hmklt, in charge 01 the external li111son d1111Sio11 of the 
French ,\111m1c l~ncr •y Con11ni~ ,sflllt, wi!h whom he bccarnc firm 
lricnd • 11 tnend hip \\htc'- remain d con,umt tor many yea 
Gold!!ichmil.!t wa a great i-c1 , in te.:ching Sole. a diph,mat, to 
understand 811. h11, h1,; tcll(,w nu le.tr '-Cicnti 1.(11 
Ille f11n11ula tinall) adopted tor c tahh~i.10 • th~ Ln111po~111on , r the 
l}oard ot Governor, of the pn•po d IAF \\as largely lh" product of 
Hhaha' initiau,c, b:i~ on a prior umlcrstand1n" und tcm .. 'lve 
, grecmcnt reached "1th the South African d legation. h m eftcct 
guarnntccd hoth countnc , India nd South Alrrca, a pcrrnane111 cat on 
the Board ,,f Go,crnors. However, \\ilh the pro i~o that c, ch COUJllr) 
(India nd .South Africa) on1111ued to he the mcmhe1 of the IAHA in 
rx,-c1fic region n:ost d\'anl'ed in the 1c hnoloro nt nu lcar cncr"y, 
including the p1oduction 01 wurLc material . That nt"'lnl. lrn.lta in the 
region of South \,;,a, and ·outh Africa 111 the rcgior. , 1 Allie I and th 
Middle Ea~t r.l 1 he ph.-:i ,c "i1 lul1111 • th· produc,iun f ource 
material'-" wa~ ~•Jlc', a ldHiJn, Jc,1g11eu ~o ,trcngthcn S •uth Afr;.;a ' 
da11ns :in int; from htr ,x1,1tk,n a a maJ1>r I rl)duccr of uranium S,ilc 
rl.!~reueJ th,11 he la1lcd tl• f\.,n:stt and 11mkc pwvi 1011 against 
uncomtllutmnal a1.;1i.111 thilt \I.OU t' later deprive .South lrica ,if it:-
po ition in the IAEA .61 
The t\\cl\c nathlll Wa,hin1· (nfj <...,m e;\•:•ieo ,~.'Jn hcu Sole l) •I hi~ ltm' 
ssociation \\ith lAE.\ •'"'.rt wi•h nu1..::r,,. encrg) gcnc,ui!y. an 
-----------
til Ibid. 




a soc1 110n winch \I.as to last un11l hi,; rcurement trom 1hc Hoard nt the 
: uth fncan tom1c l·ncrS) Curpornt1<1n m June 1985. ncarl) thmy 
y1.:ars I ter. It "·' thi contcrencc \l.h1ch I u l,1un hcJ l>A \' 1=1scher. 
Secom.I Sc rctary an the ~«1uth trican Washmgton l·mhass) mio his 
c rccr m the IAEA. lie to k an cme pan 10 th1 Conference, and 
I tier 10 the Statute Contcrcn c Ill 'cw York"" 'I he I\\C1'.c n.,11ons 
Conference wa a trcmcntlou 1raumrh tor South Alnc:i. in co11tr:1,1 io 
lhc ri1lc the South Atrican rcrn:scnl.111\c wen: a, 1gncc.J I UNO 111 the 
timc.M 
WC · du J>kssh,. Ilic .Suuth African amh,,-. Jor in Wa-.hin 'Ion. wa 
appomrcd lc11dcr of rhc South fr1 an dclc 'UIIOII 10 Ill StatUIC 
onlercncc <Septemhcr 1956'1. lie dclhcrtd the orcnang pccch, hu1 
haJ little time to ttcnd to 1hc du11c ol the S1am1e Conference a, he 
h LI 10 s i t the South fri an hniMcr lit hn,mcc "h " s then m 
Wa h1ngton, co11Juc1m • t111anc1al J,scu ton w11h hanke in Ne" 
Ymk. \ le, as deputy le dcr of the delcg uon, had 10 deliver mo t ot 
the peechcs nd nc,,rly II 1h I bb) m "a h1 re pons1h1I ity. He 
ch1c,cd ucce s 111 1h1 dc!.pitc the r,re ure a ain 1 ~outh Ahi~a ,1 a 
r,anah late in th'! United Nauuns Ortnmzn11on 111 1hc 1imc. Of 
1111por1ance i 1hat ,,uth Africa ,n,,. able 10 rel in wi1hou1 diminuuon or 
amendment, 11 pre tigiou po Ilion in the IAEA wluch huJ he~n 
chicn."t.l I th~ t\l.c:l\c nation conference in Washing1on. and was 
k,10,,,lcJgcd a leading \I.Orld proJu er or urnnium.M 
nn Sole bclic,cJ 1tia1 he n1.:c,1rnph~hcJ much and \\:1, uhle to m&~e 
no1ahlc ~·ontrihution as S(1u1h Africa' rcprcsentuti\'e on the 18 nati,,n.., 
Prcp.1r,11orJ Co11,111h,,ion (The third • tngc of I.he e tahli hment ol the 
1AF • Junual) and Fehrual) I 957>. The JAi· hcm1quaner.., \\oulJ be 
64 DA\' h,~hc.-r v.a, .. 011,ktl tt, the.- IAf~A Secrc1."1na1 111 Vienna in 1950. lh 
later J11incd the I E ~ nn 1mernat1on,1I c.;1v1l rvant unJ r\lr.c ll':id1ly m the 
IAEA h1crar h\ He V.b later bead nf lhc Ag~'llcy's 01\ l~hin ol 1-.Alcmal 
l.uu lln , OB Sole· lhl, Ahtnt \II (llnpubh~hcd manu, npll, p. 174 





111 Vienna . 'tile v.a~ transtcrrc<l from Ne\, YorK to the u rrian cai,ital 
"here he \l.ould be South Africa•~ represcmative nt the l,\EA. Sole 
wa app<1intcd governor on the Agcr,.:y 's BoarJ 111 Go\crnors h11 11, 
)Car~, lc,ttllng thl! Union's taftcr 1961. the Rcpuhltc) delegation to d ,.I 
of the annual General Confcren s ot the newly e tahli,heJ IAEJ\ .f>7 
outh Africa' Collaboration \gn:c,n nt~ "ilh thl.' t 'nitt'd , t th u:id 
UuicNJ Kingdom 
South Africa ' tavou hie po,11mn a'i a leading uranium produc.:cr led Ill 
close rel1111on "ith the Untlc:d Stale~ aml Br1111in in the nu lc,1r llcld 
despite the counrry ' dinumshing '-latus in the Untied Nation, ' General 
A~ mbl) . Rclatll)n, v.wc ud: that on July 8, 1957, a fonnal 
Cooperation Agreement wa igncd 1,: Wal!hin tun between the United 
State ml South Africa. covering chc civ:1 u s ot nuclc,11 cncrg) . I he 
United tatc h, d , greemcnts ~ith man) nation a pan of the Atom 
tor Peace Progrnmtnl'. South Atm:a's "'001"tCnmo11 Agreement w,1 
therefore a result ol Eisenho"cr' s Pn,gnu,,mc.611 
The Ag1ccmcn1 lor Coopcru11on hct"ecn the GoH:nuncnt of the 
Rcpuhlrc ol South Africa and the Government ut the United State 
con crnm, the 1:1vit use, of nuclear energy, should he rcvie,•, .:d in ,omc 
detail. The Agreement wa cntrrcd into on 8 July I 957, ,inJ would 
remain in fon;e tor a p.cnod of ten )Cars.~ Ahhou •h poluical ,md 
1dc.:t1ftpi al dittcrences \HiuhJ develop he1wcen the rwo countries in 
later )'car • tor the period 1957 1t1 1970 thi~ Agreement w of 
parnmoum imp<1rtnncc in the tle,clopment lll nuclear cnerg) in South 
Alnca. It ('ICnnitll-d the exchange ol um::h",11teJ mlonna1inn on the 
67 tAl·CA) AR Nc\\h) •Fra,er: Chain K ct1on, p. 10, (AECAI Annual 
Report nr 1hr South Afrk1m \tomlc: •·nrra) Boiani. 19~8. Jl. I . 
68 lnten1c11. \\llh DR Sok . l:!, 12 199(1 
('IQ rAH'AI Agreement IM C11QJlCrnHo.n bct\\r n 1he Gmcmmenl 111 t'1c llmon 
111 South Atm·a o.oll the lll"trnment 111 1hc Un1tl.'J S111tcs 111 Aml.'n~a 




development, de 1 "n, con tru 110n, oper. tion nd u c of research. 
experimental power, demon tnuion power and po"er rea tors. a well 
information on geology, chemi try. 1c hnoloin of extra ting 
uranium, health i,nd f cty problem nd the u e ol radio i mopes. 70 
Of pan1cular i:nponan c wa the approval ot the exchange ot research 
material for specific research project relating t~ the pe ceful u cs of 
nuclear en rgy l·urthcrmore. that research fac1l11ie and re tor 
ma1c11111 te tmg C ilitie "ere made available 10 the t\l.o panic (the 
Union of South Atncn and the United tale of Amenca) in the 
agreement. South Atri n \\BS thereby in a po ition 10 c4u1re a 
research re tor•. 10 send South African scientists nr.d cng111cers to me 
SA for peciahlcd tra1111ng nd obtain uranium conched up to twent) 
percent m the isotope U-235•.71 The ennchcd uranium wo ' I not he in 
exec s of the amount of material n e -;ary for the fuh loadmg "f each 
pec111 reacmr. Should the materials te ting reactor•. re carch reactor 
nd re tor e pcrnn:ms require pccial nu lcar ma1c1 ial, the United 
Stares omm1s 10n \\OU Id, upon request, make a portion of •11c material 
enriched• (up m 90%) vail hie. F·ch reactor "ould not operate with 
load that ould exceed eight kilogrnms of contained lJ-235 in 
uranium. All condu, ns an<l fe1y prcc ution (lh, t would h, vc t 1 he 
undcrt ken by I th panics m 1he Agreemcnll in 1hc transfcmn •, 
1ornge and u e ot the cnrichcu uranium were t out in dcrnil in the 
Agreem nt. !'hie; included ~rccial nuclear ma1crial produccJ a 
result ol irnHJiallllll prn~ .. 'IC SC ., + 
Both panie ga,c their a,;,urancc that all material and equipment would 
be used for civil purpo c only. According to Para raph B of Article: 
'. the lntcmauonal A1omi l·ncrgy Agency could. if II regarded it 
necessary. rcpla c certain leguaru prm ided in the Agreement <hy 
a •reemcnt ,f the panics). The llni1cd State Govcmmem 11lsi1 
70 (AH' ) r.m:mcnl tor Coopcra1ion hc1\\ccn the Cio,cmment or the U111on 
of "Uth Atnca and the C"n1,-crnmcn1 of the llnued S1a1 of mcnca 
c ~ n1ng the m II u of nuclear cncr11 • \mcle IV. p 4. 
71 lhid., ,\n1clc \ I, \'II, VIII, X, JlJl 4.7 
It,!! 
Stellenbosch University https://scholar.sun.ac.za
maintained the right t cv1cw th oesign of any reactor or other 
equipment that the lh,:tl .. .:1atc Energy Comm, ion might determine 
to he rcle-.:ant to the elite .. 1e pp:,,. ll1on ol afeguards. South Africa 
agreed that these safcguan.l \\Ollhl ;'( maintained 72 
The part,c would rnn ult with ca 11 other, the cxt1:n1 to which the) 
\\ould dc!.ire to arrJn •c for the 11: •1111 .11 ,,tion lw the IAEA of tho c 
condnior, . control and sategua1d 1.cl 11lin1? tho c relating to hc:tlth 
nd salcty t ,ndard . required by the :Ar:A If the panics lound tr .u t 
\\as necc ary to arrange for administration of alcguards hy the IA r ,. 
on mateiial and equipment tran ferrcd under the Agrccmcm tor 
Cooperation. arrangement for · u h administration could he cflccted 
"ithout the ncce ity ol modifying the term ol Agreement. In the 
c-.ent that the partie did not reach mutual agreemc11 , this i sue. 
either pany could by notification tem1inate th~ Agret . 
In the same month that the CPopcr,11i,e Agreement wuh the United 
State ol mcnca \\ a Mgncd. ,111 July 18, I 957. un : ntcr agen ) 
coll, bornti\c agreement wa signed hct,\ecn the Unih.:d Kingdom 
Atomi Energy Authority (UKAEA) and the South Alrku Atomi 
Hnergy Bu,m.l (AHi>. pelting out certain aspects of 11ucle.11 
development in whi h the United Kingdom \\ould as i t the tJmon ol 
·outh Atr, ~. In:: UKAEA and AFB (the part,e~ 111 the ugrcementl 
would a 1-1•· • .... . other in procuring m,ttenals rcqu,red lor the 
re'-pecllve 111 \ , .. r c.: 1.crgy programmes. l11e lJKAEA wa nrcp.ired tr 
make avail o.>,e 10 the AER mtormat1on for the rmmo11on and 
deH·lopm.:m of the peaceful use ot nuclear energy. Tht!. intonnatl\111 
'-\.,uld be u cd freely f'ly the AEB, except if the information re hued to an 
invention owned hy the UK EA. The t\EH Clluld make pphcatton for 
patent~ and own any patcuts tor imentions wnhin tm t1cld ot 
colluhoratmn. llo\\c,cr. the AEB wa not cn1i1led to 1ia1ent\ on 
72 ( ECA) Agrccmcm for Coopcrnl!on bcl\H'Cn the (imcmmcn1 of the Unmn 
llf Sou1h Africa and the Gmem111cn1 of 1hc lJo11cd S1a1r. of America 
conccmm the C,\ 11 u of nuclear cncr } , rude XI, r ·,. 




communicated in1orrnati,m .ilonc. All anfo 11a1i, ,l \\ ould he 
1ran,m1t1ed in c • .,, "cncc and .'.:ould not be cornmumcated to ., 11tmJ 
rart) unle s ngreed on hy hoth the lJKAEA and the AEH.74 
fhe lJKAEA \\as prepared 10 upply rcacwr fuel clements tor ie AEB 
and to proce~ ... ~pcr,t fuel elements. 1 he AFR undertook tn emphi) the 
fi1,sife matt>rial wholly in the mutually agreed rco;ean:h and development 
programme. and O<ll to d1ven II to an) other uses wit11out prior 
agreement "'i:h the Authorit) . n1e AF.D "oulJ agrcc to the 
arrangement.., made hy the lJKAEA for chemical processing of an) fuel 
clement . which might from time to lllne re4uire replacement. No 
alteration would he made to the form or contcnt of lucl element._, after 
their removal tr,1m the rea tor and prior to their rdurn to the 
UKAEA.7~ 
The lTKAEA would, a far as II wa, in their power, a !,ist th• AEB in 
ll ucgotiation ... with industnal firms in thc United Kin 'OOlol, and 
pr1l\'1de frilining facilit1ei. for South African ~ientist, and eng11•t~1 .. 7 • 
l'he Agreement would he for a period of ten yeal'-, alter \\hict, 11 could 
be renc cd tiir ~uch periods a the panic might a 'rec upon. 77 
ihc 1gna1ones "-Crc \'II O horn, Deputy Chairman of the Aro11•11.; 
t' rC:l8Y Hoard, and Sir Edwin Plowden, Chairman of the United 
Ku,p.dom Atomic I:ncrg) Authority. 7A 
Inc A!1,,.•:mcnt ha~ a First anJ Sc~ond Ann..!x. lhe Fir I Annex sc:1 
out the: .·~, of c.x-.hange nt lnformJtion conc•!rning the de. ign . 
----·-·---
• 1 ( l·CA) grecmenr bc1\&-rtn 1hc L'ni1cd li:111~1; m Atof'uc En~.gy ,\uthoruy 
and r~.; &1u1h Afr1•a A1om1c F.ncrg: Bo rd, pp 1-~ 
76 lh,J., p 
77 lhid., p J 




con truction anc.J opcratmn nf nuclear re11<.:10r-. . Each part) .,.. oulc.J 
wmcy to tile other genc,al intom1a11on on the m erall progress and 
economics ot their respcctiw power rca<.:lor programme Shnuld the 
Board intend at some future date to construct a reactor the lJKAEA 
\\llulJ supply intonnation <in reactor materiab (e.g. heav) .,.. ,Her. 
urnnium, pile grade graphite and 1irconium* ). properties of reador 
macer ial,, reactor components, reactor phy~k1, technology. reac1or 
enginee1 ing technology and erwironmcmal -.atecy consideration . 
'fhe Se~ond Anne~ dealt ,;pccilically with the: collahora11on on method 
of producing heavy water. The AEB ha\'ing declared ib imcre,;1 in 
carrying ou1 re~earch on methO(h of producing heavy \\Bier, the 
UKAF.A agreed to provide facil iri,.,s for two worker, emph)ycd h) the 
Board to do research on heavy water at the Atomic fmcrgy Re,ci1rch 
Fs1ahlishmen1, Harwelf.79 
( fhe grccr,1ent hctween the UKAEA and the Sour:1 African AFB wa~ 
renewed alter ten years expired in Jul) 1967. Ii wa cxtendr•J tor c1 
furthe• p:rhx.l of 11\e year:,, until Jul) 1972, after an exch.111gc ul 
leUl·r, hctv ecn Dr AJA Roux (Direcmr-Gencral of the AEH) ::m<l Lord 
William Penne; 1 UK) 111 Fehruar) - March I 967. During di cu . ions 
hc1wec11 Dr JM 11111 (Chainna11. lJKAEA) and Dr AJA Rc,!Jx 
(C!-airma11, Al:B). Dr iliil declared that th1.: Auihorit, Y..ts prepared 10 
<·xtend the e.:.1 ting Colla!,{)ration Ag,ecmenr 11111il :u1y 17. ")77. U\ 
A~ ~hali be seen ,11 the folio\\ mg chaprer, the,c f\l, 11 ag11: rnc111s of Jul) 
1957, hcl\\1.!en the • 'nitcd Stare, and .South Alrica and rhe 11.KAEA ,llld 
the Al:8, cnat led ~H ,1th Africa !0 acquire much nuclear inform:1111)11 
from horh the Untied ~ fate~ and the: United Kingdom. Sooth Africa 
could formulaic a nuclear energy re .: :ch and Jevel:lpmcnr progr.imm,;;-
79 (Al CA> A~rccmcm ~twern the lln1tcd Kingdom Atonuc Energy Authoruy 
,md 1h~ South Airier Atomic Encrg} eo.-n1, pp. l ~ . Fir'! Anne:\. and Second Annc:1. . 
~u (,\f CA) l.c11cr h.>nl r,r J~f 11111 lo Dr \JA R11u:1., 19,Q,Jl fln ; I.Cllcr lrom 





rn the kno\\led£e that it would receive as.,istam:c from hoth th1N: 
countrie-.. I hroughout the year, that the t\\o agreements were in active 
operation much was achieved, in particular the hask training e-.scnual 
for the ult11nate realisation of ,1 nuclear industr) in the Repuhlic. Dr 
WI. Grant, (during 1hc l 'l50 's II mn:hamcal engineer 10 thr , tall o f the CSIR1 i, in 
agreement with the ah,,ve s1111cme111 and llclievcd that although political 
pre,sure:- were mounting towardo; South Afm:a in :he liftie, and earl} 
,ixtie .... then.- wa<, much coopcrauon between South Africa and hoth the 
Un11cd States ar,d British nuclear energy nuth11rit:cs .11 1 
The provi-.ion ,pelt out 111 the Agreement of Coopcratwn with the 
United States wc:rc: to h,,vc signif11:an1 hearing on the history of South 
African nuclear energy. a, a rc~ult of political development\ hoth 
interna11onally and rnternally. Th,~ was largely brought ahout hy the 
international mowrnent rn 19S8, that tlegan 111 11,cu, attcn11on on 
propo al!\ 101 achieving ;l nuclear te. t han•. Cons1dernhle world 
opinion fe,1red the evcr-ri,ing radio-activit) rn the atnw~phere resulting 
from 1c-.t . Morco,cr the nuclear p(l\l.er had a cen.1111 mutual rntcrc t 
in encouragmg the ce s.11ion of nuclear te ting hefore uch device~ 
hceame more w1de~pread among nations Although tho c countries that 
did not have nuclear ~capons. would hy ~uch an agreement be 
prohih11ed from le ting. 11 would make any testing progr.11nme more 
dilricult to defend. The idea had obvious merit in preventing further 
pollution .,r the atmosphere and ,ome potcmial for preventing lunhcr 
nuclear proliferation. De pitc their political ditlercn e,. the Ru sians 
on the one ,1de. anJ America and Britain on !he other, agreed on 
umlatcr..11 ,uspcm,1on of te ts in 1958. following a tcchmcal contcren1..c 
in Geneva ,m the dcteccion of :tuclear hla,ts Thi-. conference h.1vin • 
concluded that an effective control ') stem should be devised to police: a 
test han. a political conference began setting ahout preparing a treaty on 
3 I Octoher I 958. 112 These event would have a d1rc1..t influence on 
81 lntel'\1c11. wnh Dr WI. Grant, 28.7. 1989: AR r-.c11.t'l, ,ho.scr, Ch11in 
Reaittlon , JlP 8 9. 




South Alrlca'l> l::, ium indu,tl) and nuclear energy re~ean.:h 
developments. 
In the IAEA. the need for colkctive security and an understanding on 
es,;cntial issues on the part of the l\\o ,upcr-powerc;, 1he United States 
and the Soviet lln1011, cnahled the Agency 10 sunnoun1 pell) prohlern 
-.uch as. for examplc, personality prejudices.M 1 (Sok helicved 1ha1 
Sterling Cole "was one of tho-,e Americans who helieved that anyone or 
anything Ru~sian (\\.as) hasically suspect". )R4 According 10 Sole ir was 
an e:1.1rernely 1mponant achievement on lhe part of the Agency that 
e. '>ential nuclear issue, prevailed over other difference hetween thi: 
Soviet Union and the United States. 
The la11cr would. in 11, function of estahlishing and admini tcring 
safeguards to ensure lh,11 special fissionable matt'rials and sources \\ ere 
u e<l for pca1.:etul purpqses and not applied in any way as to lunher any 
rniliLar) purpo e. acquire paramount international status . Jrn,pections of 
lhi, nature would imolvc a derogation from sovereignty. In nthcr 
\\01ds, the Agency \\ould be involved with a state or nauon's 11111'! 
class1tied and independent ded ion making: us nuclear potential and 
armaments. fhil. made the whole issue of ins[)l.--ction very h1ghl) 
po
1
i11cal rt1c poli11cal factors were compounded hy the foct that the 
lour nuclear power ell.SA. lJK. USSR and France) insisted that n,1 
,atcguards ,hould be applied lo their own nuclear mstallacions, while 
prc,,ing for the mos1 rigid application of safeguard, to the inscallacions 
of the non-nudear power. ~s 
!O Culle,11\C cc.:urn) : all 11a11ons could be ,t.-curc 1f all were guaranteed 1hc1r 
1ern1onal integrny and existing pol11u:al independence against c:~1cnml 
aggrc~~•on h) an) stare or sratcs • u i, a mutual insuran"c plan. Mi 
Harimann: Tht Rtl111on~ of 1tioni, p 15, DB .Sole: Thh AhoH All (lJnpuhh,hc-J manuscript). p 198. 
8.i Sterling Cole- wa~ the firs1 Di;ector General ot thl• IAEA. See DB Sok 




The USA. with Soviet hacking. for a long time argued that i.oun.:c 
material. e-.en in the lorm of uranium hearing ore. ,houh.l he ,ubjecl to 
'-,tlcguanls. If thi., propo al was to have he n carrieJ t,l Its logical 
con lu ion, it would ha-.e in-.o:v"d making South Africa's gold mine\ 
\UhJeCI to imernatinnal at,·guards, since South Alrka' uranium 
produ .. tinn w a essentially a hy-product of the Witwatcr,rand Gold 
Mines Sole fought lhts propo,ition and ltkc propo,ab in every way. 
Ultimately the concept ol ,uch propoo;al was dropped entirely. ln the 
proce . howe\'er. Sole wa~ ,een a" the leader of tho e memhcrs of the 
IAEA. the non-nuclear countrie,. represented on the Board of 
Governor, (namely • .South Africa. India. Pakt'lan. Argentine anJ 
Brazil) ..,.,hich had the most reservation ahout the rigilltt) of the 
sateguard'- ',ystem which the IAEA. under United .State direction and 
with Soviet ,upport, "ought to apply. ~ole emphas1,;ed that there was 
never any obJci:tion on the part ol South Alrica 10 the upplkation ,,f 
health and '>afety mea-,ures hy the IAEA. 1i 
South Africa took a ,tand against the 1mpn ition 11f exce ivc safeguard, 
aga1n-.t dher ion to milital) purpo c-.. There existed inherent 
discrimination in this re pcct against tho e non-nuclear power-. eeking 
to develop their O\\ n nuclear programme~. It is intere ting 10 note, in 
this regard, that at that time Canada gave full upport in the IAEA tor 
the application ol the mo t tringcnt . alcguards. hut II wal> that count!)' 
that wa at lea t pa11I) respon~ihlc for the tran,ter lll India of materials 
and technology that enahled India at a much later date (Fehru:uy 1974) 
lo c plode a nucle.1r bomb In his ,l(Nti11n a, Governor on the Hoard 
of Governor,, Sole became the South African expert on salcguatd-., and 
could advise the AEB and the Government on tho e and related 
i ues. 117 
86 DB s..,tc:: I hi, Abmt All ( npu!lltshed n1anu,cnp11 , pp. lOI and W2. 






South Africa would, therefore. ha\C 10 be upplied from broad "ith 
enriched fuel for an e scmial part of 1hr re earch pm •rammc. The 
functioning of South Africa'-. research reactor would be dependent on 
an O\Crsea su:,ply of enriched fuel A earl · a 1959, ~ou1h Africa's 
international srntu mdica1ed that prohlet!h might arise from such n 
dependence. 
On United Stale nd Hnush in111ati\ an organization lmo\\n a thl' 
Rl.ondon Supplier Group" wa t up. lhi sroup compri ed 
rcprcsentali\e of We tern countrie who \\ere in n po 1tio:1 to upply 
nuclear material (includi-ig cnr:ched fuel) The group normally met in 
London - hence the name - hut al o in Pnri nd Wa hinston. t objt:ct 
wa to re ch agreement on "hat qunntll) of matenals am.I "hat I) pc of 
equipment \\ould hear n k of nuclc r prohferarion. 'l'hc supply se, t 
10 pt.-c1fi countf) \\OU Id be subject to the pp1.cation of ttu.: e ffe~tl\ e 
s feguard The group 1111t1all) compn :J reprc nt uve of th· United 
rnie . U11tam. l·rnncc ( s nu le r r, ,,,ers) plu Au trnha. Belgium. 
Canada nd South fn I tcr the •roup \\ould he enlarged 
I >B • olc rcprc ·med St uth fnca t the mec1mg t,f the London 
. upphcrs Group I le "<I uhJc 1cd to a I I of rrcs UI\! hecau • of ht 
m 1,tcncc un pre er, m, ccn. m fr\..-cdom ot uon for South Atn a. 
II """ Olli) the l·n:n h rcprc cntatl\C \l.hO OCC,l I nail) ga,c him 
support in 1111,. hcc use France \l.ll!i I o onccmcd to n·1a111 her 
lrccdom of ..tmn. 1lthou •h nudcar pcmer h \\Os nut o 
m1,tra111cd \mth J\fn a \\Us olc found that he had to make 
mdcpe1Klcm dcc1s1ons III th\: mecung of the •roup, Prctorm. \\lulc 
he " ., 1mohcd "11h the I I· • dtd llf'I l~vc the c per11sc tu uppl} 
proper din.~11,c, • 
l>B Snlc llt, hmr II (\ npubh~cd nunu~ nptl p 202 
17 
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II would be through this group that South Africa could collaborate with 
lhc United States concerning a upply of enriched fuel for her re carch 
reactor (that would be acquired m the I 96C' ) 
176 
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CHAl'TER SIX 
INVESTIGATIONS INTO AND PLANNING OF 
A NUCLEAR ENERGY INDUSTRY FOR 
SOUTH AFRICA 
In Ilic> /CJ50'i 11 11m t•,,d,.111 rhnt t'<<11101111cal/\' 1111, lea, pn11n cou/cl 11m 
cw11pt•te 11lf/t , ool III rhe Prerorw-Wm,mrrua11d- rnrem1:111g area 111 
1111.1 cemury. llnw,•1 er, an c1bm11/m1c1• n.f , oaf 1m1 110 reaw11 11 h\' a 
country 1/lould nnt , m1srder 1111<'1em d1•11•/op111rm "'7iere , oa/ k'GI 111 be 
rm L.rpmted for grm1 d1m111ces 1111clew pcm er cm,ld be" prof/11.1111011 
l7te pornbtllf1 <'.J 1111urlet1r poh·et pla111111 rlu• Hi•Jter11 Cape• cH 11e/l a.s 
the pro.,pr, t of 1m11 Small Ajrt,'tln 11ra11111111 /hr 111, /ear 11011 er 
pr()(/11,·11011 ,,., 111 •tumon 1me.111gatw11s 11110 n11rlear energ~ pr0</ucrum 
111 Suurh ,1jrim In /9Sf> n Ctm1mH11011 of f."11qu1r\ 1w1r <rppmme<I to 
rud\ rlt,• poJ.\lhtlllJ of nuclear pr1111~, 111 Sm,rh Afn,-a and 1h,. •ti\ af.r,. 
rile 101111c E.11ag1 ll1>t1rd appm,urd rhr H.eJem h Ad11 on C 01111111/fee ro 
1111 e.1ttgat,• thr (Jue. 111111 rif ,,. ew-1 h III rill' m1, /em r11ern field ltrlrr 
rhm eur /Jr AJA H.,,m 11111 ap/lOlllft•d /Jlfector of rhr> Roard' 111mm 
I ,,u.r:i He, ,•arr/1 pro,:rammt' /11 1957, l)r Rou, undrnooJ; w1 t'l/t'1L111" 
m nu-as mur !fl 1111;111re 1mo the 1111(/ear auar1 h mu/ Jr,·e/opmmt 
progmmmt•1 ahrow.J a., lie// m p11J.\lhl,• marl.:er for Sourh A/tff1,11 
11ro11lum lie acq111red t'\fet1S111• km11>'/rd •e of l)p,· o 11111 lr>nr rracror, 
fu11c11011111i: mrr1t'(J1 mu/ l,•amed 11/uclt r,•nrrrJ /<1r adwm rd 1111clr>ar 
111,t/1r>,1 1>011/d be• p1epare,/ roan rp1 Somh ,1(nrr111 gmdu rr, u/,o rould 
be tra111t'(/ to 11111uue rmaor dt•1 rlup111r111 111 Sour/, Atru:" 011 II/I 
rr111m l>r Rou.t .1r1 ""''"' rhr fiimw/m1011 tif 1111 A101111r l:.,11•rg\ R~rrr,rch 
a11,J 01•1·r/11p1111 m /'ro •rtmtntl' for .'it1lilh A/rt n 
Th Comml sion of 1-:nc1uiry 0956) 
In an 11JJrc~, curl) 111 1<1~4 111 a •wup ol Jl1h,inm:,hu1g hu mcs,mcn, 
Dr .SM 'uud( ~lakd thitl 1lic1l' "•'~ wide Jl\c~II) 111 op1111un 11, 111 
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when .South Afrk:a would start to u,c nuclear power. 1 There wa-, no 
douht, however, 1ha1 it wa, going to happen in spite of 1h1.: diffo:ultie, 
involved At thi:-. 1:arly stage a numher of aspects regarding nuclt:ar 
power pnx.lu1.:tion were be10g cono;idered Co,1 was an important 
factor. n1e only Wa) to estimate the expenditure invohcJ in a nuclear 
power plant wa, to huilJ a full-scale nuclear power stalion. Taking 
imo ac1.:oum an (lVcrnll thermodynamical cflicicnq +. the amount of 
uranium needed to fuel a natural uranium rcac101 +. and tht.: co1,1 of 
elc:1.:tncit) pro<luctinn in South Atrica. there "as lilllc chan~c that 
nuclear power could compete with coal in Pretoria. on the Rund or in 
Vcrceniging.2 
A, c.1rl th 1954. D, Uronuw~k1, an ou1stan1..hn~ Hnush c,pcn on the 
cllccts of nuclear rx,wcr. hclievcd that Southern Afril:a could pla) u 
kading pan in the new in<lu~trial rcrnlu1ion ha ed on nuck.1r encrgy.1 
fo,pan!>111n tn South Afnc,1 wa l,ampcrcd h) the li111irati1111, set h) 
rnilw:n' 1ran,purt. ccordang 11, Dr RronmHk1 urnn1um \\,t n,H a rt\al 
or coal in Snuth 1\frica Both co.ti :md unrnium i.:ould be sour\;e lll 
power. cspc~1aliy III the e,panJrng economy ol Southern r\lril'a. Any 
add1t1011 tc1 power rc,our~c, wa, a gain. Where (11aJ h:1J to he 
trnr1'pont.·d tor !!reat dt'-tan(cs. amJ in the nuning indu,tf). Dr 
B1nn,1,,,1.:i s,t\\' :td\'amagc, tor nuclear power in Southern Africa .◄ 
Bolh Dr Naudc 1111d Dr Br11nmhk1 ma1.k 111cnr1on 11t the onstn,111c111 ol 
lossll lucl,. In the lrlucs 1hc1c w.a, :1n aw, renc•" th.It in )Car, to 1.·0111c 
man w.nuld ht· i.:nmpclled lo ui,i.:mcr a new power otmc ,111d that he 
would noc he :thk to rel) on rttlU n·m·w:iMc natur,11 1csouh:c~ 
mJclmttt·I) . 01 ,1gmt1i.:anl.'.e wa~ lhc- rcalrzmion in mo,1 l.'.oumrre nl 
A mcc11ng un1kr the uu~pl\C: ol lhe Sa11u11al lk\elc11>nu:,u h>unJ.111011 ol 
Sm11h l\lnr:,, .~ \1emng '1uc.k. • 101111c h1er1n in Su111h lm11•, l'oal 
11nd lta,t \tinmth, :1~1 \pril IIJ~.!. Jl, \4 
J J Brom1\\,k1 • ud1.•,,ir P11\H'r, A Grl',11 <>ppor1u1111) for 1•u1h ,\lrt~u·. 
OpllmM, 4! , l)ec 19\4, 11p t I 11(1 12 
lhld,. 11 13 
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1111: Wllrl<l of the nce<l 10 c tabhsh the e.,1cm of tht!i1 own niltural 
re!-.crvcs m order !o he a,surcd of an c,cr increasing -,ource or po\.\;er m 
the future A great optirni~n: for nuclear (')O\\Cr prevailed at that time. 
With lhc aJven1 nf Eb.cnhnwcr·.-, Awms for Peace Programrne. the 
Amcrkan puhh1.: was trt,lled 10 a ,1ream of op11m;s1ic forcca,1s ah{lut 
the hcndi1s that nuclear power ;.1·ould hring. Nuclear p1,1wcr would he 
s 1cnce\ gift to the ordin.try c11i1en. It \\ould pro<lucc clectrkil) 1111> 
cheap to mc1cr. To1ally !.Anlounded prcJ1ctions \\ere made as 111 lhl• 
u,c, ot nuckar rc:ic111r... . h \\a" even ,aid lh,tt nudca, rcac1or, could hL· 
itN:.illcd Ill lillll1J1g,1 other, nuclear p1.1\\crc<l car, an<l vacuum cleaners ~ 
'J he k:nowlc:Jgc :tl'4uircd h) the South All ic.m fllNion ro Furopc ,u1d 
1he Geneva Conh:rcw~c in 1955 led hy Dr, Ill van fa:k, J l' llat11ngh 
and .SM NauJc. pl.iced leading South Ah ica11 md ,trt:ilNs. scic111i ts 
,m<l Cfl!llllcer 111 a pos111on In estimate the po1en11al ul nuch.•:11· power in 
South Aft k 'I hey :tJvt cd !ht: S11u1h Alrk11n Go\ernmcnr on the 
feas,hilit) 01 the .ipplicar,on of nul'le,11 po" c1 in 1he 1.:ount1) In 1hc11· 
1cpon the n11s,ion reconmv.:nJcJ 11ta1 ,, nuclear pOWL'I s tation ,/muld ht· 
co11'truc1cJ in C.ipe fo\l.n, li mi£ht he lhc most cc:nn,imil,.• way of 
mcr1.0111111g the 11anspon problem hct,H·cn the Wtlwater,1,ind .tn<l C.tpe 
1'1m n. \\ hich wa, 11, ,omc c,1en1 11ggr.1vat1.xf i1y the l.irge amo!.1111 111 
c11.1l v. h1ch ha!.! In llC eomc) ed 1i1r the purp<is1• ,11 p11\l,cr gencrat,nn '' 
l>r1- \',m fak &nd N11udl.' ,er in motion the ,1.111 01 the South African 
uranium dc,clor,menr pl.in. i.e. tlw relinin~ of uramum so Ill.II it 1.:ould 
he u,ed u~ nu lt.'a1 fuel. 7 
l he dclegat,on co thl' C",c111,•\a Conference .11,0 1e-:11111mcnJl.'d th.II 
c1c111i 1, ,hould he trained m S1,u1h Alrka for ,1 pettod 111 l\\1.1 )car, , 
tller \\ hid1 lhl: 11.•am 111c:111hef\ rcprcsc111111c Ille , ·,111(111, <l1 c1pl111t.•, 
1m1
1
1\cJ 111 ,1uclc,u re,c,11·ch. ,twu!lf re1:c1,·e lu1tlll·1 ,,x·c,all\l 11.1111111 • 
t, 11\H I PIH 1'1-1 .? ,\J ,\ Rou, 1"1,111o"~d Ah,mk • ""'.:.) R~r-.1rd1 1111 I>,·, do1>mt•111 P111i:rnn1111t• for South fri, .,. I~ 1\p11I l'I R 




11,crsca • aimed a1 enabling them 10 opcrdte an expcrimenrnl rcac1or on 
their return 10 South Africa. Their rccommcnda1ions led directly lo the 
appoimmc111 of a Go,cmrnenr Commi sion hy the Governor-General ot 
'ourh Afri a, Dr 1:G Jansen, and the re ponsible Cahinc1 ~fini tcr, Dr 
AJR van Rhijn. 10 rudy the ppll a11011 of nuclear power 011 Sourh 
Africa and 10 comrncnce imcs1iga1ions for an Atomic Energy Research 
and D v~loprnc111 Programme for South Africa .11 
Dr RH Ilagan, l)r JU ,an Eck. Dr SM 'audc anJ CS McLean Y.cre 
member of the Atomic Energy Hoard Com tee that Jruflc(J the tcmh 
of reference of the , ational Commi ion ot Enquir), appoint~'d b) the 
Government 111 1956. 1ha1 Y.ould imc 11ga1c 1h,-. appli arion of nuc'c:ar 
poY.cr m South Afric~,. Ch:11n11an of the Commi ion wn DI> 
Forsythe, then ecrc1nry of Foreign Aff111r v fhi: hlcc1rtc11y Supply 
Comm is , m. the rnming indu II) . the South Afncan RatlY. a) s, 
ommcrcc . nd 1hc C 'IR \\ ere c1II represented IO 
1 he tcnns of relcrence r ou1 for the omnu sion for Enqutl) included 
the po s1htlil) of nu lcar po,,er 1n the We 1cm SJ)C, In order to 
c 1ahli h lhi • amc ll •ation Y.uuld he car11cd out con crnm • (11) the 
poss1hle future demand tor clcctncal po\\cr in the We tern Cape 
11 ludmg dcm.ind ac ullin • Imm po 1hlc fururc c ten tons 11, the 
clec1nficarion 111 the South African Ra1IY.,1~ s: (h) the cs11ma1cd 
compar 11\c capital nnd opcratmg cost of a nuclear l'l(l\l.cr 1a1ion u1d a 
11po1nrmcn of the Cumm, 10n of I nqu1f) by I G Jan~cn d lhc GO\crnor 
<.icnc.-ral m "'oun 11 AJR ,an Rhrm, 7 12 1956 du umcn1 preface 10 RP 
B b, l'omml slon ur • nqulr Into lh 11phcu1 on or uch r Pu"tY in 
South Mrfra, (under the.- cha1rmansJ11p <1f DU I or lhl, 21 April 19<11, p 
111, IA Rou~ l'ropo .. cd lomk I· nrri:J R~1Th nd l>t,doµmr,u 
Prue, mme for South Africa, pp 66 67, lrucn1C\\ "uh D11 Sole.-. 
12 12 1990, R c\\b\ 1-r ,er < hain R ctlon, pp 2 3 
9 ppom1111Cn1 of the Cornnui 1un of l:.nqu1f) b) I G Jan en nd lhc u\ crnur 
ncral m C'ount1I JR ,nn Rh1Jn, 7 12 19 6, docu~nl ~ 11rcfacc 10 RJ> 
23 61 Comm1 ... , on or 1:'rn;iuir, into the pplk.itlon of u lea, · l'm,,•r in South \Ii ini, fl Ill, 7 12 19 6 
I I l'hc members of 1he C<1mm1 10n 01 fulqu1f) \\ere DU r or ) th, \f ' 11d , 
T Couher, JA ~ru er, I I~ de \'ilh r , MO 1 ra1 and AJA ROU\ l>r 
Kou~ ,us co -0p1ed 10 IJ1e Commu 10n \ l>r ~aud \\OUld m11 he hie to 




compara1h c cap11.i1 an I opcrnring 1:11 rs ot a nuclear power 1a11on nmJ a 
convcn11onal pm,t!r station, (CJ the pos ihle clfecl 11n rhc Rail\\.t) 111 
their cttorr~ 10 1111.-et the lull transport n:4uircmen1 of the countr) and 
their planning tor rhc future, ii they \\Crc rclrcvt!d, wholly or partially 
of the Iran port of C•ial for power production: (u) rhc po sihlc cl feet 1111 
lhc economic Mru1.:1urc of tht~ country of ,uh ·1i1u1rn • nuclear f)(iwcr tor 
co1ncnti1)11al power in the Wcqern Cape amJ other urea remote from 
the walfield~; and (e) rhe <li trihution ol extra cost~. ii any, ol 
producing power lrom nuclear energy against comen1ional method of 
r,owcr production II 
Se1.:orldly, 1/te Comm,s 10n Wl>uld imc t1ga1e the po 1blc cllccr on 1he 
coal mining mdu 1ry if nuclear en~rg) was used lor power productton 
m the We tern Cape in lead ol coal 
Thirdly, ownership. 1risralla11u11, opcru11on anJ conirol ol a nuclear 
powa union would h,tvc 10 he considered Finally (us thi wn 01 
pan1cular importan e to the urnmum 1mJusl,)} in w hi h fields 1111.lu Ir) 
might he further o<lvancc<l b) the ut1l11111ion ol nuclear power . 11 
I hercfure one of 1he m.iin rca, of imcst1g tinn of the Cornnw, ion 
wa ..-.hc1hcr South Africa hould embark In nuclc:1r p(lwer produ1.:til)11 
C\Cn though large n: enc of ~ual were av ilable in the counr11 
'I he Conuni,~ion only puhli hcd ii findings on 21 April I 1 61 While 
1mc tiga1ion~ ..-.c,c bcm • done bc1wcen 19~6 and 1961 the All mic 
Fnc,g) Board \\Cnt uhc,1d ,, 1th p1cp:irat1uns ltir nuclear po..-.cr 
production in South Afrr a 
In the ligh1 ol the C\ iJcncc rh:u had hccn laul bclorc lhc Co111m, .. s1on, 
1hc f11IIP" Ill£ conclu,ions on the 1crms ot rctcrcncc w '-'11: re., hcd I he 
11 ppoinrmcm ol the Comw.,, ,on of I nqu11) h) l•(j Jansen and lhc.- Gmcmor• 
Gmcrnl in C'ounnl AJR \lln ~h1,n, ~ 12 II) 6, <llteumcm n i,rci c.- to RP 
2 61 ( ommhslon or • lllj!Jlr\ ir,10 lht AJ>11lir-,Ulnn or ~licit r r,mrr In 
South fril'M, 2 I ,\µr1l 1961, p ,,, 
12 lliid 





Jcrnnnd for electrical p<iwcr in the We Icrn C,1pe area, \\oulu he 
aJ,•quarcl) mer un11I ar lea,1 1968/69 h) the cxi ring C( nvl!nt1on,1I 
p J\l,cr lallons. augmented \\hen 1111d when: nel.'.e sary h) a kw 
JJ11ional gcncra11nR ers 11nd b) the large new convenIIoruil power 
,t.ition a, ,\thlone an Cape Town. The needs, 1 other area~ rcmo11.• lrom 
lht' large coal field had hecn. or \\ould "c, ~i1111larly C3It'rcd lor. No 
rclialilc e 11111a1c of the c,1p,1al 1111d upcra1111g co ts 111 a nuclear power 
1a11on in South Africa \Ht~ ar that rime po itile. Such an e~11111a1c then 
could onl) lie hased on the kno" n c,1 ts ol the Ji\crsc types ot nuclear 
reactors in the UrurcJ Kingdom, USA. CanmJa anJ cl cwhcre. wluch in 
rhcmsehcs were I, rgcl) in the experimental stage and who c ultimate 
cusrs were still large!) a marrer ot conjecture. All rh,11 could he said in 
that regard wus thar 111 South Alru:a the 11\C11tll cot ol JXl\\cr gcncmtcd 
111 a nuclear 1a11on would, 111 Iha1 IImc, uh. lJllli1tll} cxcccd the co I of 
flll"er genera1t.'tl m n Coll\cnt,onal !,111011 of !1kc ap chy .. 1111.l the 
cnp,rnl co ,1 uf a ,ration ul lhc funner I) pc \\ould he rather more than 
I\\ ice thm of 1hc faller n 
I l,c C'om111,~si I found Ih,11 lhc Ra1lwa} could at.lequa1cl) cope \\ rth 
the 1ransportalio11 ol c011l until ltl lea 1 1908/69. There wus no rc,1so11 
ll1 d lUhl 1ha1 rhc need:. 111 lhe 1.:oun1f) 1hcrcat1cr ~ould ,Mel) he left 10 
1h1.· ) 1cm ol c111111nuou dvanct:C: planning in opcratlt)n h) rhc 
,\Jm1111s111111on. 14 Acc<1nlin • tu lh,• Comm is tt>n Ihc 1111nl uhs111u1mn 
01 nu1..ll'ar po\\cr tor comcnrional powl'r in 1h1• We!'.tt"rn Cape would 
ha, c ,1 er 1t1u ell1·cr on the coal mi111n industl') and rhc t:mtrllr)' 
When the prn<.1,1 lion ol dcc1ric&I p<_1v.cr t,y ,he the ol 
nuclt•.ir hear became comp~llli\c llnd de iruhlc ,n South Air, a. the 
1111n><Juct11m 1,1 nuclear rc,1 111r \\OUiu be a grat.lu:il procc , tor 
c1invcn1i11nal po\\cr ~111111111s v.oulJ ha\e 10 he pc1111i11cd 10 cxhau I !heir 
useful ltvc • Ov. ncr,h1p, 1mt.11l:t111111, opcruuon nd con1r11f of ,,II 
I; ,\Jlp111mn1ent or rhc Cornn11s,1on 01 l:nqu•I') h) [G Jan n and 1hr <imcrnor 
(icnrral in Cuun rl AJR un Rh1J11, 7 1i 19 t>, d,i;;umcnt prd c 10 RI' 
23 ol <'01111111 ion of l.llljUi'} inro lhe Appll tlon of :"oiud :ar Po\4 r in 




future nuclear power 1a1ions houlJ repose in the Ekctrirny Supply 
Cornnrn,,ion. Finally, acconling to the Commis. ic)n, there would he no 
economic advantage for the suh 1i1u1inn of nuclear power 111 the Cape 
We tern area nr elsewhere m the Union, hu1 there could he mi dnuh1 
tllJI the advent 11f nu lcar power in South Afrit:a on an apprcd,thlc 
c:ilc a1 some lu1ure date would provide ,1 ,1imulu~ nor onl) to the 
c:-.pans111n of exisun • industrie~. hur 10 the c tahh hmc111 of new 
rndu Inc. . h might t:1cili1a1e the C\lahli hmcm ol indu tries 111 remote 
.1rcas. •~ 
Ahou1 a month ,tiler the • ppo1111me111 cif the Co1111111s 10n CII F114u11). 
the Atomic J:ner ') Bo,trU took c1 first \ICJ> 111 nuclear imcs11g,111on. In 
January 1956. the Research Ad\ 1sory Commi11ee ,~as appoimcd 10 
imc!.l1gate the 4uc lion of research in the nucledr cnert) h,ld 1'• 
1cmhers tit' lhc comm111ee were Dr llJ \'an F ·k <Chamnan). l>r S,\t 
Nam.le (w11h Dr SJ du Toil ,•s his hcrnate). l>r HJ Mara, (Direc1or or 
the a11011al Physical l..l1hora1ory1. Vil Osborn ( 'ecrctary lor Mmes) 
and D, AJA Rou (memhcr 01 the AHJ Physics Committee ,1nd 
D1rcc1or ol the Na11onc1I Mccha111cal hng111ccring f{csearch In 111u1e) 17 
Jl11s C~111m11tc.-c m de ccrta111 re 0111mcnda111111s 111 the At.m Gcncrnl 
c plunt11011 w,irl,; 1hou1 market for ura111u111 anJ II carch 1111 01hc1 
n1111crnls po1cnt1all) impor1anr III an nuclear pro •ramrne were 10 he 
c,u r 11:J nur l'hc 111s111lla11on Ill .111 1.·xpcnmcntal reactor \\as 
rccommcnJeJ 
n1c Rc-.carch Com111111ee was un<lcr no 11lu ,om Ir 
hclic.·H·d South Al nc.i could nm m.lopt u "~11i1 an<l -.cc" polrc) 
1>c,clc1pme111s mcrsc11 were 11tk1ng pla c 11 11 rrcmcndous 1c111p11 rtnll 
I~ ,\ppoantmcn1 of rhc Comnu~ mn of I nqu1n b, I-Ci Jan~en and the Gmcrnor 
General 111 Council AJR ,an Rhyn, 7 IZ 19 6 , document s pref ' l' 1<1 RP 
23 61 Comm! ion of I m1uir) into the Applk111i11n or ~udrur Po\lt·1· in 
South Ardl11, 21 \pul 1961 , Pl• 40-41 
lti lhe Rt' eimh Cnmmmce "~ one of a number of uh comrnI1tcc nppornIrd 
b) 1hc 1om1c l.ncrg) Board rcurdmg 11, l>r n,1 l\:t·mp 1hc minutes nf 1hr 
mcc11n ol 1h1~ uh Comrn111rc lOUld n111 he made a,a1I hie lnr ~ar h, 
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gr, •s. e,pccially in the lieid ot the economics ot nuclear powc, 
for elcc1rici1y could be expccred in the following decade. It wa, 
c,<.enrial 1ha1 Sourh Africa rcrna111cd ahfcas1 of developments ral.:ing 
place m cr,cas in tha1 lield. 1 
It was the respon ihiliry of the Research Advi .. ory Comm111cc 10 a<lv1sc 
lhc AEB and m.1ke certain recommendation. The production of nudear 
power in .Sourh ,\Inca at ,orne future date was one ol the main 
con:.i<lcrntions. 
The fact th:it one of 1hc Hem~ on !he minute, of the firs[ meeting ot rhc 
Re~i:an:h Ad\1 Of) C11mmi11ee, in Apnl 1956, was u report hy Dr AJA 
Roux, qflea,) Water Produc11on in Sourh Africa". 111Jka1cs tha1 a 
nuclear rca tor• using natural uranium and heavy water as: a moderator 
v.as ocuw con idered.1" Cl'hc rcpon hy Dr Roux revealed rhc re.!,ult~ ol 
the prcl11ninar) suncy Jone hy ~uggc ting 1l1.11 lhl.' hcav) ,,a1er projc~t 
w,1rrnn1cd tun her tmc l1£ation.) 
I fcavy warcr rmx1uction wa :m ex pen ive undcnakmg and ir wa 
rcgimJcd .is unccnnomical tn nuclear power produ~·rton. Wh 11 the 
mctht>ds ot pmdu~1ng he,,,) water v.erc analy ed. Sourh At11ca had 
lv.o \Cf) 1111pona111 c<111di1tom 111 ns luvnur in rhc ccono1111c proJu tton 
ot hca\) water, These were the av:ulithilit) of chi:ap power in the 
rnuntry, and .SASOL v.a, one nl the large~, producer of h)drogcn in 
rhc w,,rld It was 111 , iev. of the c c1111Ji1ions, in lhc l,11tcr half ot 1956. 
th,11 11 "as su~gc~rcJ hy Dr 111 van Ed: 1ha1 South Africa nught 
18 RB llag.iri · :-..auonal pee,~ ot thr l r mum lndu ti) ", ,JS \l\ 1:\f, 57. 
,\Jlnl I 1i<i7, Jl 78 
19 I he ph) ,1cal prt1fl('nle.\ ol hc,I\ \\lier tor dcucenum o:mlc) rendered 11 ,u1 
C\ cllcm moderator for rhe Im\ mg llo\\ 11 01 fas, ncucrnm m natural uranium 
rca 1or:- h h four limes as d1ccmc a.\ grnphue 10 1h1s re peer I hl' crt11~al 
11c 111 ll narural uranium fudcJ he,t\) \\alrr 111ouera1et1 re, 1ur 1, much 
sm;illL•r 1han II graphur mudc.-r led reac1or, rhc ratio bcmg 5 2 JJ\I f',\ l ,\J \ 
Rou, l 'roposed Atomk f"m•r,t_\ Re.t11n h 11nd l>1•Hlopmrn1 l'tognunmr 
fot South frk11, JI 6 ~8 
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consider forge-scale heavy watl.!r production at a price that eompared 
favourably with production in the USA and the UK. ~0 
Taking into account South Africa's large reserve, of uranium, a natural 
uranium reai.:tor was strongly laVl>urcd in lhe middle fifties . The range 
of materials as moderators, in reactors using natural uranium. is limited 
and the best of these is heavy water. Consequently the capital co~, or a 
heav) water.rno<foratcd reactor would be substant1ally less than that ot a 
graphite -moderated rnun1erpa11. an advamagc which. howc\er. ~vas 
off-:iet by the much highi:r price ·,f !.cavy water a~ comp.ire<l with 
graphitc.21 Consequently it was recommended that IW\l engineer, he 
appointt·d for the specific purpo,e nf carrying 1.>ut technical and 
economic invcs11gariom to the stage at which the AEB could make a 
dcc,.,ion nn lhl! future of such a poteniial industry. The AEB approved 
these appointments and from the beginning ol 1957, AR Ncwhj-Pr,1,cr 
khcmical enginl·cn and JR Colley (rnci.:hanieal engineer) w1:re engaged 
full -timc in hca\) water rc~ean:h in South Africa. From July 1957, 111 
Cl>llahor.uion with the I ieavy Water Group :u the United Kingdom 
Atomic Energy Rc,earch cstahlishmenl, Harwell they i:ontinucd 
tn\l''llh:ations in England They abn visited hea\y warcr plam, 111 West 
Germany. rtm Wa\ rlw l1f\l ,1pplied rc,1.•arch undertaken l'l) tJ1c ~,atrol 
the AER ii 
w AR Nc"h\ l r,I\Cr (.hai11 Rl·Jrtinn , flP l.:?- \4 ; In l 11'i'i lht· pmc UI rn.11 
"a' 1"0 ,lulllngs ,11111 1"11 pcnn· f)cr ,,in ,ind th:u ,11 dc~tnnty 0 , W pcn~c per kWh 
..? I (Al:CA > .IA Roux. Propowd ,\t111nk b1eri., Rl..,1•11n:h ,tnd 1)1•\eh11mwn1 
Pru,tnmune fur South \fricu , fl 'ill 'iR 
ll l..1rh 111\c,11g,111on, 111111 hc,t\) ~-•lt'r pwJucllon ,\JA R,111, .111J AR 
Nc"h' •h,twr; \ ~un c, or Procl'"c:. for the l"rodul·tion nf If can \\ utcr 
in tht t 'nion ot· '<luth- Africll, 29 M,mh l9'i7, CSJR Pn:t<'ria,' IAl.:C 
Ardm t ,. Pchm.J,1ho11 \J A R,m, lnw,tiRatlon or u Po"ihlt· ~,m Pr1K·t..,, 
for l>t>utt:i-ium ~l'p.trali1111, <\LB. 'ieptl'm!x•r J!>'\X 1 \f(' ,\r,h1\1'li , 
Pd111d,1M,ll \nnuul Rtport of lhe 'uuth \l'rlnrn ,\tomk r11l'• 1,!I Hoard, I ll"iX, pp 8 •> 
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Pr Run,' OH•rsc , Mis ion 
13) the end of 1956 the 101111 .. Energy Board Y.a contempt till' .i 
natural uramum hea,) " tcr moderated nuclear rca tor ns t) pc ol 
rc.ictor most ltkel) to he uuahle for • outh fn a flowc, er. the next 
step \\ as to dcteml111c hO\\ far o, crsc, countries had de, eloped nu k:ar 
reactors, and also hO\\ nil the hr nchc of uramum and nuclear research 
Y.ctc II orporntcd man or1arw,ed re earcl1 programme 
meeting held on Nm1.:11,ocr :>O. 19 6. the Atom, l.ncr • Board 
cons111utcd Pem1e1ncn1 Res.arch nd d, tSOI) Comnuttcc. 
n: prcscntm II sectors "htch <. uld be concerned \\Ith nu !car 
dc\clopment Dr AM Rou . th ·n l>trc tor ot the 1c ham I 
I n •inc.-cnnil Research lns1t1ute of th (', IR. \\ s ,1ppo1111ed lor a per tod 
of eighteen month m a (l, rt ttm .. <..it,a It) , Dtrector of the Bo, rd ' 
1om1c l·ncrg) Re earch Pr<lt••••nn,, Tht ppcmum,.nt. "h11.:h took 
cfh .. 'Ct on I c ·mhcr I. 1956, \\ c1 r \\ 1th the 1pprm, I of l)r S 
Mc1r111 • udc, J>rcstdcnt ol the l, 11 Im lndu,;tnal Re e. r\;h 
(CSIR). on the rx--c1fi underst,111dm • h'"· I r Roux a ·ceplcd the task 
of fom1Ula11n nd pl, mun• the re earcll progf1llnmc 2, 
Dr Roux h d n.'Cc1,cd hts doctorate m Mecham al l·t1£tneenng nd had 
oht, med n .. c (Hons) m pphcd 1 thcmau . cum l11udc t the 
Unl\crsll) of the \\'ll\\lltcrsmnd.24 In 1945 he " , ppouw•d ·mor 
lecturer Ill mecharm:nl cnilmccnn t the I nt\CNI) of tcllenhosch 
"hc,c he comnhutcd 10 dc,elopmg nc,, c1P1ncer111 • tenn,; ,md 
cxprcsston-. ¼Ill h h,1d II lt c I lt.-d 111 the Ink an., l.inguagc ' I le " 
promoted tu Vice-Pre 1dcnt ol the CSIR nd l;1tc.:r full•ttm Director ot 
1h tic \\(1uld t kc I k,u.1111 role nd 
2 I the l nl\Cntl 01 lhc \\ tl\\ltcrsr .. nd 119 2 19.i ) h IO\lnltn nt.11 lll 
c 1abl1 hm 1hc oc1c1~ for ~,cm'C' and Ph1lo50ph). and bccan 1h ltrst 
cduor of thit i Kl n' puhh itlon l)ir 111d Afn/.:aor.sr Dhl..rt, \\h1 h 
h d 11, 11 uhJ .11\c th p,0111011011 of the Afnl.:un Ian u c a, rel ttd to 
ICJI C 
2 R Nc\\b\ Ir ~, Cham lk clmn, p 7 
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hc..-camc knO\\ n a one ot South Inca' leaders m sc1c1ice lie had a 
trong per onal 111tcrc t m nu lcar cncrc\. \\ h1d1 led him 10 read dcepl} 
on 1hc suhjcct fie \\a \\,1rc 1ha1 111 his po 1110n ,is D1rci.:tor 01 1hc 
\tonu Research Pm •rammc, he \\as gl\en an opponunn) and 
re rons1h1l1t} II \\ould depend m ,er large mca urc on l11s 
Judgment and rccommcndc11mm \l,hethcr u h a programme could nc 
amplemcmc.xl nd \\hcrher ~outh Africa could ch1e,e \\Orld taturc m 
the field of r,uclcar acncc facmuall) Dr Rou , the sc11.:n11 1. huah up 
the rcpu1 Ilion a• d1ploma1 of umquc h1l11} l:le could. m an 
compan), poh11c I or mtcllccru,tl, plll ros tha1 hach he fim1I} 
fi,:h~vcd m. an a \\8} that \\Ould hrm" h1 h(tcncr to consider has 
, .. uj•Q al In 1h1s re 1,mf. the promotion of nu lc;1r c11erro 111 outh 
ll"t a luund m Dr Roux n adHlCate nd d1ploma1 \\llhout cqu, I 1 l11 
,1h1h1y xf reput,llaon ,,ha h Dr Rou dc,clopc-d m the 19 O's ould, 
\\Ith lh later d1sco,cr} ol ouIh fma ' uranium cnrn:hmcnt pmcc s, 
he or cH·n creatcr 1gn1hcance ti 
Dunn, 1h~· pcra J or l)proxam, ICI) four m nth,;, I mm 17 u •u,1 10 9 
f)c"cmhcr. 1957, Dr JA R, u undcnook n O\crsea~ tour on hchalf 
ol the South ln1.:an tom, f·ncrg) Board \\ 1th the follO\\ 111 1 ohJcc1s 
111 \IC\\ ·1 o scen.i111 the nature nd trend of dc,clopm "'" m the fieJJ 
ol nuclear cncrg}. 10 d1 u s "1th o,cr.;ca , 111horu1c the tema11,c 
re i:arch ind dc~elopmcnt programme for South fric • \\lllch the 
uthur had dr tied nd uhrmncd 10 the Bonrd before his d.:panurc, rnd 
tt1 11h1.i111 the \IC\\ !'I 111d comnwnt ol th .,c 11u1h >ruac tn re, ml to the 
prn •r 1111111c 10 dctcnnmc thee lent Ill \\h1ch the tenr 11,c programme 
required mod1fl alhlll m the 11°111 nf the mfunn 111 n oh1a1ncd nd 
d,._ u s1ons ,1ndu led, to df'tcrmm .. \\ hcthcr 11 "ould he d\ 1 hie tor 
Sou1h In ,1 1,, hnk up the p,o •rumm that II should de 1dc 10 
und~•rt,1kc \\ uh lhc Pl'll"nunn Cl") of one or n,ore o,erse, s counme, nd 
11 ~o. hll\\ llld 111 ,, h.11 exreru II should tlC done, In lahh,h the sue of 
tall nd the extent of 1.1~·,lauc, n.-quari:d for the c c ut1on of 11 
Ui ln!C'r\l "' "'1111 Pro fr""' I II rho ff, • 9 7 19 Q .ind Dr Rs l .<1uh r ~ 7 19 IJ 
I '7 
-. ' . 
. . 
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I conscnnmc but re hst1 pn>1nunmc for ou1h Atn1.:a, and 1hu the ppmx1m,11c co I of 1hc pro rammc. to cxammc h me nd tac1h11c 
\\)II h \\t:re oflcrcd b) mer ca lahorn1one f~r trnmmg nd IUd) m 
1hc field of nu lear encrg) ind 10 d1scu the cond111ons under \\h1 h 
South tr1 nn lramccs \\ould he cccp1cd for funhcr ll mmg nd IUd), 
10 ,seen m the na1urc of ,In) rcqu1rcmenrs m re •ard to 1hc 
11nplcmcntn11011 111d c ccuuon of the progr,1mme nJ 10 oh1am, for the 
Comn11 1011 of l·nqu1ry 11110 the pplt a1wn of 'u lcar Po\\cr 111 'ou1h 
Afn~a (ot "h1 h Dr Rou " . a memhcr • s mu h mfo11na11 n 
po 1hlc on the 1hcn 1a1u of nu h:ar po\\cr nd us dc\elop,ncm 17 
lntunnat1011 fmm 1hm,1d, regarding a coum11 s na1urnl cncr ') 
f'C'-our~c 111d ad\,1nccmems m nu lcar re ·arch, \\d nm c ti) 
u1lnhlc or puhh I ed Dr Roux' \I II m 19 7 lO nudc:ir 
c u hit hmcnt . nd to condu t COll\cr , 11011 \\ llh man~ u1hur111es 111 
II flr!J,. on nu lcar 1c1 c, \\Crc m, luablc m nudcar dci.:1 ion 
r1 t-.. ~ 111 ou1h Afn on 1dcnn how 111an) important nudc;ir 
re :. h cmn: he , 1 11cd \\Cit the number of nu le, r u1hor111c 
\\llh v.hom h condu led d1 uss1on. Dr Roux "• \\ell mfonncd I 
lh~ 11mc he fom1ula1cd nu lear rcsc, rd1 nd de\clopmcm pmgrammc 
lor the Union of >Ulh In a :• 
On h1 n·1uni 10 ~ou1h Afn ... a Dr Rou complied a report wh1 h he 
:.11lcd Rc~ar~h 111d IJc,clopmcm I he 1hn.-c p rts 
, ere. Unucd taic,, Jnu~--d Km dom and an da. nd ontmcm of 
h.1wp: (I run1.:e, rn ) , \\Cdcn. Holl nd, Belgium, ·w11zcrl nd .. nd 
\\ e tern ,cm1.111•) In lhc lhrcc \Olumc mcrmJ! h1 1111 1011. Dr 
Hou" 1h, d •ra,icd de rm11on of each count!") re arch ,111d 
Jc-.cl, p11 t:lll pr,gr,,nm1.! nd :he rullural re ourccs HIii, hie 10 1ha1 
11u11Lf) 101 p,,11 • ..:r rpodu ti >n, nu lcar re tor dc\clopmcru, hcav} 
., ( Vt R,,i \1um1c l'nu \ Rrs n:h 1m1I lh•Hlo1mw111 I u I 
Ill , 11 I ? h 19 t pp I 2 
2 , l:. • l AJA Rou" tGn,!~ I nrrgJ Rrsrorch and O1.'H:lu1m1rn1, l'ffrt Ill, 
C"'u11Unrnt or I uro1,e, pp Q4 107 
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,, ater produc11on .ind fac1l11te'i av;ulahle for the tn11nmg of Soulh 
\ fr,can 1.:n11<,1s 
Dr Roux' f,c1 lmdtng nus!.Wll 111 1957, v.a~ 01 great 1gnit1cancc in the 
h,-.101) of uraniun, and nuclear po\\cr in the Repuhlk ot South A1rica 
lie oh ncd th,11 rcsca, h and dc\clopmcm programme of th· vanuus 
countne differed in the y, <1) they III orplll a1cd 1hc \'ar11)u JI\ 1s1on · of 
nuclear dc,elupment, cg 1t.otural re ourccs, research, 1eacwr 
de~clopmcnl The tlni1cd Kmgdom J\11)11111; Hncrg) Au1hority 
(UKAFA • lor e ample. wa cstahlislicd in July 1954 It <.1pcr,1tcd 
mu ially 1hrou h three main grnup · A Research group of \\ luch the 
A101111c Energ) Research I· tahlishmcnt (J\f•RE) t llnrnell. Berkshire. 
\\as the main e tnhlishmcnt. an lndu tri<1I group at R1 le) . Lancashire. 
,md II Wcap'1ns group · " The lJnucd States. 111 1957. had O) fa, the 
mo,1 extensive n~scarrh and dc,clopmcnt pr• ~r.imme •n the field of 
nuclear encrg) . JO 
Like Can.1Ja. Fran c h,1d its o\\ n ur mum dcpo us France y,as the 
only other non Communist our,tr) \\ h1 h had a nu lcar research and 
dl'' cl 1pmcnt pmgramme cumparahle ,, 1th tho e of the Umtell States 1>f 
mcri a. the Unite I Kinl!dom anu Canada.31 
In I 957 South African nu lcar auth, ririe-. "ere nntemplating I natural 
unimum rcac101 l·or 1111, reason I r lfoux', ohscrva1io11 on nu le tr 
n:.1ctor dc,clopmcnt in paruculitrl) the Un1tc:i.l K111gdn111 .mu Canada 
\\ll~ 11f 1gn11ic,111'-c. Co~b estimated m Un18111 tor I•. production of 
electric11y from nuclear power union-. \\ ere used 111 1111 ,11temp1 10 tt ess 
29 4 I CA) AJ,\ RouA Atomh: t nr']t\ Kl~r:an·,1 untl l>cHlopmrnt, l'art II , 
l niu-d Kinitclom and l'11n.1,la , rl' t • 2 
10 ( H~ I AJ Roux \tumk l'nl't g) R~rim:h u111I I) H lopm1•nt , l'urt I, 
l nih cl Sllth-s, p 4 
l I (I\ I C,\ ) J,\ Rou, ,\tomk f nn10 Kl'Wllt( h u1uJ lk·Hlo1m11•nt , l'urt II , 
l nilt cl f..:i111:do111 a ud ('u11,1da, pp. 77-71J, AJA Rou( \tomk t nr~ 




. . 0 , - • .~ 
I ~•... ~ 
co 1s m,<ihcd m the prnpl'scd nuclear rxmcr !'11,llion III lh" We tern 
Cape u 
B) the tm1c Dr Roux , 1 11cd Brt1c11n in the ccond h,tlf of 1957. the 
r1.11urnl uranium Calder If all "/\ ~ rca tors had hc.-cn m opcrn1io11 for 
more lhJn I months nd, h.-chmc lly. \Cl) hlllc d1fllcuhy had up 10 
then been experienced Tcch1111.:al advancement 111 the lJmred Kmgdnm 
"a more rapid than cx1x-ctcd. nd the progrnmm • \\n!, r d1call) 
re..·, 1 cd on 1,, o occ s10115 
H) th" end of IC> 7 nu lcar ()O\\cr o t m the nitcd Kmgd m "ere 
1lmust compc1111vc \\ 11h tho c of thc11nal power. and 11 \\as c tunatcd 
that co 1s \\oufd decrease m the period i960 1990 'rlac Hnt1 h h,1d 
embarked on an e:t1tcns1\c nuclear p<l\\er progr11mmc nd pm,cd b) 
I 9Ci7 that the natur, I uranium. g,1s cooled, r, phllc•moderaic.-d reactor 
could succc slull) be u11hzcd for nuclear pm,cr productmn 11 
In th· tinned St re onl) the Prcssur11cd W tcr• ,md Bo1hn • W tcr• 
re 1ctor l)pc had, m 1957, re,1 hed the 1c1 •c of dc,clopm •nt m wtu h 
the) could he con!;1dcl'l~ , 11h re,1sonablc onfidcn c for full ~ le 
con11ncrc1 I po\\cr pl. ms lh1s \IC\\ ,, s cont inned h) all th le dm • 
nuthunt1es III the field of nuclc r po" er III the Umtcd State • \\ uh 
,,hom Dr Roux d1 cu scd lhc nldlter Hoth these rca 1or \\ould, 111 t11,• 
c • of largc-s ale plant • opernle on enriched um mum IUcl 14 
fhc 1-rcn h po\\cr re, tor pr gr,munc " \Cf) i;11111lar to that of 
Hmnm. I he early de,clopmcnr \h'rc Imo t cn11rcl} con cntrnted on 
the ruuurnl ura111um-lueled, graph11c-modcra1cd, ga cooled re Clo • 
32 ( I A) J Roux • 'u lcar Encrl!) The lm~t on • mth fna· 
Cummrtt'bil Opinion, u u I, I 7, p IY 
3 ( IC I AJA Rou, \ tmnlc Fn "ID R rc h nd U"Hlopmcnt I 11 11, 
l nllrd !\In dom nd (' n.iit,, pp I 32 
(Al CA) AJ Rou~ tunuc l'nrrJU H arch anti a,,.., tloJtmf:111, I rt I, l nit rd ..,, ll l'S, pp 11 I 
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the countr). ll \\as recommended h) ')r Rou that the 1mcst1~m1on 
, ht h the HJ had lr~id) emh.1rkcJ ,,m he scnou I) pursued.'' 
Ac ordm • 10 R 'cy. h)-l·ra er, 
fncJ1 could produce hca,) Y.c11, inom1c,11ly (more cconom1call) 
th.111 ,in) other countr)) becnu e o' m,cr and the l,11-ge h)drogen 
,. I B mginally 1hough1 that ou1h 
n: oun:c m S ·01 Aller m,c tigauon, lhc poss1bih1y of he ') \\Iller 
produc11on htghhghtl'd the fact thal the cnerg) co I Y.a~ b) no me,111 o 
1mpor1,m1 ns ,,a thour,ht m111all) fhc p11al co 1s of the proJc1.:1. 
\\htch would t1<1\c had lo be tu' plOJCCl, Y.as pcrh.1p~ n I p1ol11h1tl\C, 
hut cer1,11nl) cm c trcmcl) high nd 11nponan1 t,, tor m1h1.i11n • ngn111.s1 
hea,) ,• .. 11cr pnxJuction 111 ·ou1h frh.::, '9 
Jherc I no douh1 that lhe dec1 mn 111 connection \\Ith hea,) Y..ilcr 
produ lion m ou1h fn a Y.Ould 111,ohc grc,tt c pcnduurc 1ht.: 
extens1,c 1mes11g, lions b) the Al-ll nnd C pcclllll) h) Dr Rou . S to 
the pro nnd the cons ot uch proJecl. md1 1c 1h:11 dec1 ions \\ere not 
hJ ttl) 1atc11 nd that ns much i..:110\\ ledge as pos 1hlc Y.u c:cn.ted from 
mer a, coum11e 
de I ions tmol\ m C\en larg1.:r co I Y.ould ha,e 10 he rn~cn. 1f outh 
Alric pm resscd 10 th tagc on :mclc 1r po,,cr produ uon It 1113) he 
s.ml that tlus w s the bcgmmng of n pa11cm fullo\\cd b) the HJ to 
\\c1gh II factors belori.' makm I de 1 1011 nu ,rn urcl) the mo t 
1rduous ta I.: fn 111g the u1h Afn an A101111 Fncr ') Bo rd for the 
count') could not allord 10 r..:m 111 hchind m the dc,dopmcnt ol 
nuclear Jl(mcr. lor ho1h 111dustrrnl and trn1eg1 re sons ou1h fric.l!l 
1'111!! 1 of nnponancc con 1dcr111 that future 
CICllll I nd cngmccr \\OUld WI h to be part of \\Orld pro re 
field, hut 1cnt1II progrcs ,, a rnovmg t .1 rnp1d pa c and the 
COllnll) could no1 !lord to cmh rk on rm1I) ,cmurcs th t. • Iler onl) .i 
few month Ir )cars, ,,ould h,1,c 10 be 1cnn111,1tcd he • use 1hc 
had not sufhctcntl) planned .ihcad nus \\ a n most 
( I ,\) JA Rou:1. Pt1111m,rd tm111" t'n rru Res "h nnd I),,, dupmu11 
l'r,JJ:r 111111r for South hi , p 62 
W C'omrtl('fJI h) tap._• rccordm , H NC'" h\ for scr, IR Jul) 1991 
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d1ft1cult 11ua11on for South Africa in particular. tor the couni11 h<1d a 
l111111ccJ huJgcl <111d mart) commumcnt . fhc lhorough 1ri.rc•t1gation 
1n10 the "' onomic production ot hea\) \\ater 11lu 1rar1:s pru icm 
dclihcrauon tlur c:m only neg,11e certain cri1ic1sm tha1 \\oulu l,11er ht 
pu1 fom,m.l th:11 exten he cxpcnd11u1c w:i too great for South Africa' 
econom) 
II South frica v. 1 hecJ 10 develop II ur.11uu111 poten11al anu nucle,1r 
rower capahili1y . .Sou1h African gradu111c woulcJ require 1uitron and he 
g1\en the oppo11un1t) 10 \\orl; ai lahoratorie and nu lc.ir plant lo 
lquirc ad\'an eJ trai111ng. 
From Dr Roux' report 11 1s clear that 111 I 957. the l1n11cd K1ngdom. 
lhe lJ:111cd States, Canada, Fr,tncc, 'orv.a), .Sv.eden and Hoilanu v.ere 
v.1ll111g lo oflcr facili11cs tor 1hc 1r,11ning of South tricun !.C1c1111 ,,. 11 
e enrial aspect ftir the c l<1hlishmc111 of nuclear cncrg) rcsla1ch 111 
South Af11ca,40 
I-a 1h11c \\hrch ,,ere 8\'llllahlc in the Uni1cd Slates tor lhc tra,mng of 
crcmi ts and 1udc111 Imm foreign countries \\ere e.xanuncd n111.J 
di ~usscJ v. llh the 11u1l111ri11cs Cl1n cmcJ In the lJn11cd ~ 1111c-. 1hc 
Jmcrn:11mnal S hot.ii or ·uclcar S 1cn c lllld h1ginccring I IS:--.'SE). \\a!. 
e lahll heel 111 tarch 1955, 10 as 1 1 111 the i111pkrncma1ion ol Pre iJc111 
l~iscn~w"er's Atoms lor Peace Progiamrnc. ll1e our-.c t.iffhcJ \\3 
gi\'cn wirh the co orcra1i1111 ot ,ariuu-. uni\c1 11ic • 111clud111g North 
"",11111i11,1 Slate College, ,111J Penn ) lva11111 ~llltc Univcrsit) The h:,-.i 
courre v.orl,,: of lhc pr11gra111111c was pre cmcd u1 rhc u11i\CJ1,1til·s in ., 
tirsr c,emcen V.l'Ck pcno<l, nm.I lhl• more aJ,anccd material ...,,1-. 
nllcrcd in a ,ccl,nd ,c\ emccn week rcr111<l at 1hc Argonne a1111nal 
l.c1honi111r:, I l'lllnnt, Chrcag11. !'he- ha~ic C<1urse-worl-: c11\crcd ,ix 
,uhJccts: Nuclear Rca1.1t1, Engineering. Nuclc,1r Rc.11.:101 f'hy i s, 
Nudca, Reactor In 111,rnl'llt.llion. Nuck,tr Reactor Chcmbtry • 
.io 1,\ EC1\I IA Rou, Atomic Fnl''lt\ R~t"Jrd1 and Undopnm11, 1'11rt II, 
l nill'd King1lo111 itlld C1111ada, JI ~. AJA Rou, · \tomk l'lll!ll\ 
Rt~r.1rd1 und Ot:Hlt1pllll'lll, l'a11 Ill, Conlintnt 111 I urop1 , pp 1{1 I!!. 2'l 
JO 48, 60 hi . 
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Chcrmcal hnginccring of Reactors and Me1allurg) 111 Rc,1c1ors. ·r he 
cour c \\ork \\as dh1ded mto 1mn1<1r) and ad,anccd lcH:I,. su that 
s1udc111s 1111 •ht ~Ice, 1op1cs of special 1111c1cs1 or con cntrdllOn a the) 
entered the second pha c of the p111grammc 41 
Inc hasic \.:OUrses \\ould he sullicu:111 tor the 1r,11mng ul mo t sc1cn11sts 
and cngmecr • hu1 sumc \\OUiu have IO a11cnd ~pccmh1ed courses 111c 
quc tion \\hcthe1 the US Al·C na11onal lahoratoric \\uuld a ... c.ep, 
lorc,gn tudcnts for . pci:ial11ed Lrainmg \\a di cus cd with D, 
llilhcrry. Director of the Argon~ ' a11onal l..ahora1or) . who 111d1ca1cd 
ai that lime they \\Crc nm t1llm,cd to accept lorcrgn rudents for such 
purpo • • hccau c of the cla s1ficd nature of some ol rhc \\or'k of the 
laboratory. lie md1ca1cJ, hm,c,cr. that the US AIK' \\a'i \\orkmg on ,1 
Jcclass111catiun cheme and he thoug!11 that h) Sc1;i.:mhcr 1958 1hr: 
na111111 I l.1horntorics \\OUld he pcnmllLd 10 ,1ll0\\ h1n:1g11 s1.:1cnw,1~ lO 
\\ ork m lahoratorics I kl\\evcr. 1h1s mancr \\ ,1 sub e~uentl) d1sc:1sscJ 
,,uh l>r l.1hhy, on· ol the Commi s1'lncn. of the US Ar 'f' . ~h,, 
confinncd \\ ha1 Dr Hilherry had told Dr Roux, but ", ..:x11 • nclv 
'-)ntpathctk, and gn,e l>r i{oux l<' undcrstan I that 1he) would 111 111 
probahilit) :i cept South Afric:-111 sdentiq!> for uch ~pec111h1.cd t11:1111ng 
al the Argonne ind Oak Ridge national lab,1rn1un~ . l'\cn 1f .:c,rain 
rcs1ric11ons \\Cr nc11 lrfrl'd 
rgornae was panicularl) \\Cll•el1uippcd lur peciali1ci.1 trni1,1ng 111 
rc.1c111r c11ginecri11g. reac11ir phy ics, mc1allurgy and rcscar1..h rc,11.:tor 
de 1g11 ,llld operation. 'I he me conJitmns applied 10 Oi:tl,; Rio ·c 
Na11onal l..ahorn1nr), I'\; nne'i Cl', lJSA \\ hrch \\a, 111os1 ou1s1anJ111g 111 
1hc lr,unin • ul c1c1111c;1 rn chen111..al 1cchnlllogy. ntdio-chc111ic;11")'. 
mctrtllurg). 111c1al ph) sics ,111d rc,carch re Cllll dc,rgn and oper.11mn If 
Sou1h Afm:a proceeded \\ irh a prognm11111.• concerned "11h i:hc11,i,1r). 
imp111,cd methods of c,1rnction .• md p11ice ... ,111g of uranium. lhl· 
41 ( Ee',\) AJA Rou, : Atomll' 1'1mru Rl'~runh und fkHlop11wn1, l'a11 I, 
l nih'd ~lllll-s, pp 5. 6. 
42 lhid., pp 89 90 
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,·hcmistry and method, of extraction of thorium anJ the mctallur_!!y 11t 
1
.;raniurn in relation to it, uses as a nuclear fuel . the Oak Ridge 
i ahor:ihHJ would he the idc,11 pla1:c for :.pecializcu trai111ng of stal I 111 
he emplo,> cd 4 ' 
The Special Training D1vio;ion l>I the Oak Ridge Institute of Nuclear 
Studi.:s ollcreu a four week course in radio-isotope techniques The 
1.:11u1,c \\ a-. , e1y largely a basic training c,1ur~c whkh lhe S1udc111 had 10 
,upplcmcnt by c.xpcricncc rnd 1.·x1::m,hc rc.111ing on the subject. f:ad1 
four wceli: course wa, sct up sn that the scheduk• indudcJ about 24 
hour, ot ,pe1.:ial topks ,cmi11:1rs directed hy spec1aliqs in v;uiou, llclds, 
16 hours ol nuclear science bad:ground lc<.:rure~. and 48 hour, nl 
lahnr.11ory and exr.crimcntal M-nrk Because of the large numhcr of 
apphcams, it h.:d hccnme ncc1.:,\al) 10 accept onl,> pcr~on, Ill tlw 
highe1-t resc;irch callhn:. usuall) having <.hx:torates or the equivalent 111 
the11 tie!J or spcdalizatilln 414 
fokin6 mto account the numhcr of authlintics Dr Rl1ux sp,>kc to and 
nuclear e,rahlishmcnt.., he nhsen'ed there can bt· no <louh1 that 1>1 Roux 
\\,h in :1 position to asse,, how the divis111ns of Engmccnng. Ph)sk,. 
Chl'mistr). C'l,1dJing Ma1crials. Fud Elemet11 kc,can:h. Radiation u11d 
R,1uin•a1.:11,,t.• hot• 1lC);, etc . \\ere incorpor,•tctl 111 the 11uclc.11 researd 
pwgranunc, of al least len le;tJiog countries in the world anJ Col1ld 
therdnre lnrmul,11e on.: tn ,uit South Atrka's needs 
l>r Roux. having inn:stigatcu natur.1I n·sources and nudear enc,g) 
prn!jmmmc, in Europe, di\cmetcu that Gerrnan umnium rc4ui1cments 
\\Crc at that time ,mall, '1ut tl,at "11 would '1e in the 1111e1cst ,11' ~,>uth 
Africa ll• explore the market fo, uranium with<>lll Jelay. not 011I) 1n 
f",cnnnny but also in other l'1'Untries on the wntincnt ol Europe. "4 ~ 
.tl (,\f:CA, AJ \ Rou, · Atomic f<:m•r~~ R.,11tr,·h 1111d l>cH:lop1m·nt, l'art I. 
l nitrd St.itr.,,, pp C)(l.•H. 
44 lh:d .. pp lU li:i , 
45 (AH'A> AJA Rnu'< Atomk t:ne~ R~,1c.m:h uud {)nl'lupml'nl Pu11 Ill, 




Discu~~ions "1th l:urnpcan nuclear authoritic rcH·:1led 1ho c cnuntncs 
1ha1 had rclall\ely small C<l,tl rcscncs anJ na1u1al nudl!ar energy 
re uurcc:.-. 11 \\a • 1hcretorc, in South Africa's 1111cre 1 1h,11 markets tor 
ur.111iu111 \I.ere exph1rcd 111, tor example. Germany. .S\\ 11zcrl,111d, 
Nmwa) ,llld 01hcr cnunrne 111 Europe. 
C1111 iclcnng, on the one !,and, 1ha1 in the early lif11es .South Atnca haJ 
1hc largcs1 kn<,\\n re cne ut ur,1nium in lhc \\11rfd, umJ on 1he 1)1hcr 
hand, the ad,anccmcn1s llut had 1nken place 111 nuclc.tt pcmcr 
de\'clopmcnt abroad h) 1957, 11 seem, logical th.tt South Alrka shoulu 
ha\c prepared ii cit 10 supply uranium in a form mo,t c<1mpc1i11\c <Ill 
1hc international markcl. The 1,,0 types ol rc:1ctors furthest dc,clupc.·J 
111 the ll:,11ed .Slate werl' the Pres~urised Wnter Reac111r < PWR) anJ the 
Boiling Water Reactor IBWR) Borh the e re, crors e111pl11ycd cm i1.:hed 
urnnium a fuel. 
Dr Roux' lin~m, ind1c,11ed th.11 South Africa \\t1ufd h,l\'C 10 make up 
lost ground if 11 \\ 1shed to i;o111cnd with nucle,ir power dc\elopmcnt m 
the lulurc 
Acc\1rding to l>r JP llugo (appo1111cd llcad of Re.1l:111r rnctallurg) 
(1960) and DcpUI) J>res1dc111 of the AJ·U ( 19701) the rcfmcmem of 
urnniurn was not an ,1,er-a111hitious ideal. An) country \\ould, it 11 
\\ere at all po s1hlc, lry 10 refine natural po\\er re ourccs II) the grade 
that they \l.oUld hem, ,t l'Ompc1i11,e on the \\Orld m:11~c1 In addition, 
it a lnuntr) w11h uranrum re ources v. 1'heJ 111 omc future da1e 10 
enrich its own urnnrum the lirsr step would he Ill retme and purify 11 
ura111um ore. 46 
I here arc ccrrnm indicatium th:11 ll££C\l that Dr Roux. in rhc 
formul,llion nf his Atomic Enc,g) Re~earch and Dc,clupmcnt 
l'rngnmunc, Wl1ufJ h:1, c cntcrr,tincd the po ~ihiliry th,11 .Suuth A I rica 






a, ,tilahle <'11 thl' poss1hlc wa) s in \\ l11ch uranium could he cnrichcu. 47 
'I he \Cr) co111prchen i,e programme 1hat he ultimtth.!I) proposed 
,uhstant1a1e this premise. 4K 
Dr Roux wa~ awlllc that ,!1e po i1i11n 1ha1 Sou1h All ica ll\.:<.:upicd an 
1958 111 re •.1rd to the produc11011 of uranium , ,h unJoutiredly the most 
1mporta111 sanglc trictor \\ hich comrihutcd to the ,:oun1ry a lia, 111g 
pcrmJncnt .e,11 on the Bo.ml uf Governor, 111 the Intcrnational Ahl111ic 
Energy Agenc) .49 II w,ts douhlful \\hc:hc1 South Afric,t would he ahlc 
10 maimain rh.11 leading posi1in11 in the Agency unlc,), i1 was prcpan:d 
lo participate on a ,utficicmly large scale in nu kar rescar1,;h and 
developmcnr ~0 
Or Roux's Propo!.l'tl Pr1•gru11u11l' 
I he gcncr,tl app1oc1ch ,11.lop1rd b) l>r Rc,u:i. in a11c111p1ing thi 
forrnidahlc rask. "'" to con iJcr ver) ca1clully the 11ccJ for Sl>uth 
Africa to enter rhe cxpen ive lit:ld 11f nuclca, cne,g) research. I he 
p.m1<.:ular dire 11011 in whkh research \\OUiu p .. ,,c 01 grcatc~1 henclir 
10 1he countr) and the manner in ,,h1ch st:ch a progrnmmc ol re card1 
could he 11nplcmcnted o as lo mal.c m,tximum use of traincJ 
pt•r-,onnel. t,1cili11cs alrc,td) availahlc in the country. thcrchy reducing 
47 lmrmc" "11h Dr\\ I. Cfran1, :n 1 191N • 
.tli \\'h1lr in Wesirm German) Dr Roux leamrd lhat f>rofcss,,r Gro1h. a1 the 
lnMHu1 filr l'h)s1kah he Che1n1c of !he Um\e1'511) of Bonn, had for man} 
)rar hccn engaged 111 re carch 1n10 1hc M"par.111on of 1so1opcs c:mplo 111g the 
uhrn-cenmfugc method AJ/\ Rou:.. · tomi, l·:ncrx) Rt ,·arch und 
U,·Hlup1111:nt. 1'11rt Ill, ('unlincnl of EuroJlc, pp 87 !Ill 
49 As 111c1111ono.J 111 the pre\ mus chapter Sou1h i\f11,a "a., onl) guarnmeed a 
ca1 on rhc Roarit of Go\-emor of the IAF.,\ 1f II co111111uC'l.l w lli: 1hc member 
01 thr 11\1 ,\ moM d\, n,,•d m the 1r,h11olog) of nuclear cncr1n. 111~h,d111g 
lhc JlfNUCllon of sour,c m:ueri,,1$ m the rl'g1t111 of Alm·., ;md 1hc Middle 
f'.isl. 
.SO (i\FC,\) AJ,\ Rou, l'rupml.",l A111m11· f'n,·rg) ~r,u1<:h 111111 UcHlopmrn1 
l'rngntl'llllt' for Soulh \frk11, Pr 75 76 , 
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tcdmology v. hkh rs a,s1H.:iatccJ with nuch:,tr power. thereby cnahling 11 
ultnnatcl) tn manutlu.:tun: l11r 1hi: cJom1:,1ic market ,md C'vc11 capture ,1 
ponhm 11f the overseas market for reactors or rea~lor cc1mp11nc111~ ,ind 
a,,ociatcd c1.1uipmcn1. ~1 
A1.:cording w l>r Roux ii wa, gt:ncrally n:cogni:-eJ that there were 11111:c 
ways Ill which development, 111 the non miliiary ltc.!ld of nuclear energy 
affected mankind in general. and the ,cicntit1c anu mJus1rial liti.· ot a 
nation in partJcl.lar. These rcsultcJ from 1h1.: tact lhat ccrn1in raw 
m,11criab had as,umcd or were: likely tn a..sumc greater impMtan t'. 
l11c world hat.I hccn prcsenrcd v.ith a new power ,liurcc ,,nd through the 
use of radio-active ic,otopcs. a nc\\- 11:chni4ue had hl.!comc availahle fn1 
the solution of ,cicntitk and tcchnic,11 problems. It was for thi, rca,on 
th;11 the research and tkveloprncnt prograrnmc, of 11w,t cou1111 re-. made 
pro, i!,ion tor work 1n all three d1rcct111ns, Dr Rou\ aJ<.Jcd to thc,c ,1 
founh additinnal 1 0'\"ction· Fundurncnt,11 Rcscatch 
The Pnip11,1:d Atomic Energy Rescarch and Development Pwgramme 
v.:a~ compl1scd of twc.!lve main therm.'., . l'hc major11y ol thclll rnamcl) 
eight) rt:la1i:d directly In matl'ri.tls. 
Themes I to VIII dealt wi1h the following: thl! impro\cme111 111' 
uranium mining and extraction me1lwds: the stud~ (If tunher ,t: p, m 
uranium procc-,sing; the ~tudy of the prnpcrue~ ot uranium 10 its u~e a, 
a nuclear fuel: prospeccing for thorium: the devcl•lplllcnt of' ex1r.11.:t1011 
ant.I prnccs,ing 1nc1hnc.Js for thorium•: e,1x1nsion of ,·xplorntion l11r 
n:act1>1 matcn:ih; the dcvclopmcnt ol cx1rac1io11 and rm1cc,,1ng 
methoJ-. llir n:actor materials and the ,1udy ()f l.!connm1c hcavy-w,11c1 
production pw,sioilitic:-.. ~1 
l'hc 1,,n other main dircciio11, v.crc cmhouicd in 1hc next thrcc Iheme,. 
Theme~ IX to XI dc:alt with the folio\\ mg: rescar..;h and llcH·lopmcm 
52 (AT:CA) AJA Rou,: Pror.o,ed .\tomic Ent'rJ!} l{rwurch and OeH-lnpm~u, 
Progrnmtnl' for South Afrir11. pp 11 ,md I.! 
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on ,1 pm,cr rcactoi ct,nccpt <1ppr11p1ia1c to Sr.:11h Af11ca. the promu11<•n 
,,f the cst,1hltsh~·d u,cs of r,1dtoi,11topcs 111d nul1alllln, ,ind rc,c,11d1 to 
c•.rahhsh llC'- u,c, of rad101 otopc. ,111d rad1,111011 I h1. mdllh 1hcmc 
rcoog111~cd rhc 1mr\1nancc uf univcr s111c and lll'alt \\llh lundamcm,11 
rc-;c<111.:h h.1,,c to nuck.ir c,1,·,g) dc\l'lop111c111 \~ 
111 lhc 1111,11 sections of the , ,op,,,cJ \t(111111.: l·ncrg) R,•sc,m:h ,111d 
Dc\d! pmcru Progr,11nmc, Dr Rot .• rncludcd rcco111mcnd.it1t111, on 
"'JlCCI<; rcqu,ruJ lor the CXCCUIIOII of lhc prngrnmmc l11c C \\CIC t<; 
lolhrn f.icih11cs: rcsc,ll'ch 1c,1c1l,,. M,11! and ~11111' 1ra111111g. cost, 
1.:01111 ol ,llld I rr1.1n c 4 
I he '-PCl..tftL p:01c<.:1 • \I. hrch ,,cr'C to I. II under Theme I Dr Rou 
d11;1.u 5cu in dc1111I v. 11h DG \l,rrncll. C'onsul11ng le1,1llurg1s1 of the 
Ccmnil M111111g and I mancc Corpo0111on. ancJ I· I P1r1knc). C'onsult111i• 
Chcnw,t ot lht• 1\r1glo rncr11:.111 C'o1por.11mn . .i~ \\ell a~ 1hc llra111um 
I echn11.:JI Suh C'ommmcc. during .1 fonn,tl meet mg held 011 21 June 
J{)57 ~h 
1 heme II de It ,, uh the 11Mnut10n of a hn1Hcd pwgrnmmc fm the stud) 
,md re c.irch tnti, the methods ot the Jlll>CC~•,111g 1lf u, 1111um Dr Roux 
rccomn1l'llt ~'d 111111 the l)llM,1h1ft1) of 1mpn1vmg lhc g, :idc or the produ t 
exported he ~,uJrcd Pro cs c, then h<.•m • dc,cl,1pcd RI Ch,Hlllon 
f-r.111c~ nnd Oak Ridge. IJSA tor 111,11 purp,1sc. could he imc It 1,11cd 111 
Sol,lh Af'n-:,1 ,. 
l heme Ill ol lhl' Proposed l'rogm111mc tlc,111 \\ 11h r,·~carch or the 
propcrt,c, 11f tn rnrum to its us~· .tl- .i nuclear luel Dr ffoux ~llt',!\Ctl lhc 
~4 ( IC ) \J \ Hou, l'ropO\t'II \1t11111f l 111•f'g) Ht\~'ltrl'I nntl l>ndu111111·111 
l'111gr11111nwl11r,11111h \h1rn, pp 4 5 
~c, (Al I J\) \J \ J{,)U\ l'rupo,rd lmtlh l·11•:1i;) lfr,r.ud1 uml l>t·,cl11pm1·111 
l'n•i:1,1111nw li11 ~0111h \lrku, 111' :?I .! • \111111111 P.qH111. S111,1h \hirnu 
A10111k I· 111 r~ 1111.1111 I '157 p 8 
~7 (1\I \) AJ Ruu\ I 111111"rd \lumir !'uni:., k1•,ra11 Ii nd Hc,dop1m·rll 
1'1•,i:ru11m1t 1111 South \fri,11 , Pll ;!\ ~•J 
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I.ill 1ha1 ou1h \Inca. , one ol 1hc largc,t produ en, or m, mum m 1he 
"urli.l, ,houkl t •r that rc.1,lll• al o ~ one of lhe kadm • coumnc~ 111 lh.: 
l1cld or r ·se.m:h on 1hc u c ol ur,1111um ,., .1 fuel Rcsean:h ind 
dc,cl11pmc111 \\Ork 111 1h.i1 field \I.a cs l"nt1al he au • 11 \\ould 1-ccp lhc 
countr} m clo,c c.on1a1:1 \\ 1th dc,dopmcnt,;, ,ind Sou1h Alnc,111 nu lea, 
u1hont1es ould lhcn dl'C1dc 111 ,, h t lorm us urn111u111 produc1 could 
11w,1 prufJtabl) he marketed Dr Rou\ hcl1c,cd 111.11 lhl' e:1;1en1 tu 
\\JU h plu1n111um \HlUld h" u l"d m luture \\OUld 10 some C\lclll dcp<:nJ 
on th• etlorts 111.11 uranium produl!mg countries ,,ere pu11mg 11110 
llC\Clupmcnt of cheaper nd lllllre cf111.;1c111 uranium lucls ~~ 
lltcmc~ J \ and \ de.iii ,, 1th pm,;pc" 1111!! pn1trn1111111• lor th1111u111 111 
ou1h Inc.a \I.ell s 1h dc,clopmcm or method for lhc c Im 110n 
ol thorium from outh fm.111 ore ~9 
J), r Imm the prc~rtbcd materMhi ummu·n and thcmurn. there \I.ere ii 
numhcr o! other 111a1errals, \\ h11.:h had n,;'-umed spc;i.: 1al s1gnr hl~llllC h) 
, 1rtuc of their parucul,1r properties ,, Ju h u11cd 1hc '-Inn •ent 
rc4u1rcmc111 of 1t:J 1or 1c1.:hnolt,g) « \s rli.:,ctopm .,,, 111 1hc llclJ of 
mu.:lcar po\\ er pmcccded, ,o the dcm,md lor thc,c m 11c, ,.,Is \\ nuld 
11 rcasc 't u1h tn n dcposl!s c I lhc,c m. 1 ·nab ,, etl' ll, he 
,1 crtnmcd 111 onkr lo cn~urc th.11 1hc m ~1111um hcn!.!111 \\ould he 
dt:1 I\Cd lrom rhcm fhcmc~ \'I and \ II dc,111 ,, 1th th .. c 11spc1..:1, 
I I ( I J Rou, l'mpt,,cd lmnlc I nrri:, H, ,.arch und I)(', rlupmcnl 
J>rua:nunml' fur South fm I pp Z9 ,c, 
W I hid .. rp , , 4 
W The h1l1l1" mg •~ a 11 t ol the rnaltnal 1ha1 foll 111 1h1, lJlt' on a.lu1111111u111 
hl-1'\lhum ll1\rnu1h boron. udm1um. carbon cob311 hafnium, lc11d l11h1um. 
m,1l!nc,1u1. moh hd nurn nr l.:rl niobium. Jl(llassIum, rare c.ir1h , sod111m, 
Maml , ,red 1.1111. lum 111 mum 1un• 1cn ,an d1um 1IrwnIu ,1. nnd m 
lldd111un hca,\ \\.lier ,inJ ori:.ut•l m I ri.ih II h pohcth,lrnc d111hc11,1 
md h,drnc.irlx1ru. ,fo 1 ,1 lhc,;c arc re Jri!cd •" mm led matrn h, hu1 
uni\ bc:r, I hum I' I m t.11m of lhc 101111 I ncr \ " bc,·n ;irocla1111ld " 
rr,1r1t1c,I 11,a1rr Some of th ,c II rn.1h \\en· pmdu.cd b) ~ou1h Alma 
during 19~9 CAI l A I 11111101 Hr11011 uf 1hr South frirnn \lomk • nc 1 
Hu.ird, 19 Q, fl 6 
.:01 
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Wuh rc::g.irJ 10 I heme IX. Dr Rou~ rcahlcd 1ha1 1111: apphc,11mn ol 
nuclcc11 po\\c1 m ,1 couml) should he prcl..'cded h) .i carclul tUd) and a 
period ol prcpar,11mn J•or 1111~ purpo!.c a lm111cd progrnnnne of 
rc:-.earcl1 and dc,elopmcm m the llcld of nudcar Jl()\\cr \\.t\ l'"cntral 
In \ JC\\ of the extent of the l1cld ol nuclear Jl(1\\c1. 1he progr:1111rnc ol " 
small countr) like 'ourh l11c;i, \\ould h.i,c to ht• l111111cd and ha,c 
spc1;1fi ohJc 11\cs The ohJc 11,c ,,ere maml) 10 cnahlc South fm .• 1 
10 he kept ahrca,1 or de\ dopmcm, 111 nude.11 d, ,rn1;cmc111 mer eas, 
to eni.urc that nuclear pm\cr dL'\Clopmcnt III ourh AlnL,t took due 
a count ol the nuclear cnnd111ons pcn:umng there. to enahlc 1hc 
COUllll) 10 m.1l;c, 111 pmponion lo tis 11c and ccon,,m,c pns11ion. u 
con1nbu11on 10 the , d'-1 nd 1111ronc1111 hdd 01 1111 fear rc~c.1rch ,md 
dc,clupmcm 1hc "••.> m ,,111..h 11 \\d\ rropo,cd 10 h11111 lhc ~ou1h 
\fn an rL' c,in.:h and dc\clopmcnt pmfiramme. \\a ... 10 sclcll onl) one 
l)pc of rcc1 ... 1or ')Siem for MUd) ind 111,csr, •.it111n ln the eho1c l>I th ... 
p.m,l-ul.,r l)pc. the dctcrn11111ng l.ic11m, ,,ould he the ,l\,11lah1lll\ , I r.m 
ma1crial 111 lhc coumr) and other loc,11 c,mduions I he real tor concept 
,,ould. 1hcn:fo1 •, he h,1scd on na1ur,1I urrinrurn ,rnd bcr)ll1um. hca\) 
\\ atcr or gniph 
Dr Roux s Pmgrnrnrm· mdudcd 1 ~ hcdulc w cxtr.: d lht· .-ilrc,td) 
c lahh~hcd 11!.Cs ol rad10-1i.m11pc and rad1;:i1t\ln rn Sou1h Inca imd to 
conduct re carch ,, 11h lhc oh1cu ol cs1ahl1 hmg nc\\ u c, ot mdm 
1so1opc, ,md radiation p,1ni~ul.ul) 111 rcg.ird w 1mporta111 pwhlc111s 
,,111.h \\CR· pc·ulrnr Ill ·ourh fr11;a < lhi;rnr.:·s X .ind Xll i• 
Ap.1r1 from th· fundamental research \\h1ch ,,ould lorm an cs {.'nt1al 
par1 ot lhc 1mes11g.111on • c.:fron, ,,uuld he nude h1 s11111ul,11c 
l11nd,
1
111cn:.1I re c,1rch ( 11tr.:·mc XII) 111 lhc rnUllll') m 1ho c sc1cn~c~ 
,,h, h \\ere ha\1c dc,clopmc.:111 111 lhc field of ,110111,~ cncrg) ll1c,c 
,,ere: ph) 1cs. ph) 1c,11 rnctallur1,u, chcm1Mr) rind cngmcenng Wnhnut 
------
61 ( I<' J ,\J Ro,a l'ro111"rd tom I I IICfl:} Ii, wunh 01111 H~H·lo11mu11 
f'ro1:n1111,nr fm >;ouih \lrlcu , pp 76 7Q 




!.Uc.h a programme of basic. re-.e.u'th. lhc count') \\ ould onl) l,tg lunher 
hclund other ounlnes and us .ipphcd programme \\ould sutler llm 
pari of the programme Y.as ol pan11.:ular 1mponancc n far c; uramum 
cnri.:hmeru \\d con\;crned. a-. 1hr prm ,d .. J for the cstc1hh,hment of 
f, ilnres \\ here re carch m th,11 field could he don "' 
lltl\ mg outlined the mchc theme ol the programme Dr Roux made 
cc11am re omrnc11da11on-. .ts 10 thc execution of the programme 
I Im\ and ,, here ,, ould the Propo~cd l'rogrnmn1c he c.urred out' 1 he 
South :'\Ir, an 101111 b1erg) 110:ird ,,ould exccL.tc the prngr,1111111c. 
rnakmg lull use ol the then ex1~1mg lacrliue.; 11 the Gmcrnmcnt 
1c:tallur •tcJI 1.:ihoratol). the Geolog1 ;ii Sttr\C) ,llld the lahoratoncs ul 
lndw,tr), csm. Ulll\CI IIIC and other org llllZ,ll10n.. I he B11,t1d would 
rd'. ·r to th11sc 111'111u11om, for ncrnuon on n c1genc> has, . proJcCt<i 
that \\ ould he ca med out ,111d f >r ,, lu h the) ,, ere u11, hi) Cllllt;)pcd M 
fhc pa11 of the Proposed Programme "hich \\ ould re4uIrc the u~ of a 
re carch rea...ior or \\ hrch -.hould he ca med out 111 close collc1hora11on 
"uh other group-. ~•round the reactor. ,, ere the folio\\ 111 -.1ud 1es 
rcl.umg IO the ,1pph1.:a1111n of re.1c1or rn.ttcn 11!., n:-.catl h mJ 
dc,clopmcnr \\ork on nudc,ir poY.c1, ,md 1hc p1odu1.:11011 ot 1so1Upe, 
I h1 \\llfk \H1uld he done h) the LB nnd th lc1 1ht1c-. h>r domg so on 
El rcac.tor ~lie In , 1c\\ of t!ie prncucnl nt.'Ces II) that the re;u.tor cc111rc 
be locmcd as clu e ,ts pos rhlc 10 the n1.11or mdu tries con\;~rncd. 
par111.:ul,11 I) the uranium 111dustr). I 'COM ,ind the hc.1,) c11g1nccrm • 
tndll'lll), the J\FH \\Ould acquire a srtc tor the reactor centre, so cho,;.:n 
that 11 \\as 111 the close t pos 1hl. prox11111t) 10 th· maJor lll\lustncs 
'-onc:crncd \\llh th~ programme. the CSII{. the G~IL , nd 1he 
unr\ crs111c ol th· W11,, alcr,rand. l're1on,1 ,11\d Potchebtruom 1 he itc 
\\ould ha,c tu ., comm 1\tc all future clc,clopmems 111 the re carch 
progr.1111mc. l'hc fa ·,It• 1c \\ ould he ,I\ a1lahlc ll> all tht· other 
<il {Al C I Ji\ Rnu:.;, 1'10110,cd \tumic "ncr,:, H1 c,lll'h nd l>cHlupmcnt 
l"r11i;:111111111e rm S1111th \It ic,1 p 9<i 
{,-t lhld., pp 1()-i 116 
. r 
II. • • • • • • , ' 
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univer 111c and 11 \\,1 1hc 1111en11on o' 1hc Al B hl a,s1,1 1hcm 
tmanc1.11l) tor an) \\ort; 10 he came,! out on behalf ,11 Ila.• I B ,.. 
1hc st 1le on \\hr~h rhc prograrnmc \\Ould be 1mpl ·mcntcd. \\ould 
dc1cm1111c the nnnu,11 co~, flu-. v ,. 11a1urnll) a serious \:Onsrdcr,11 mn, 
and 11 ,,,1 nc1.c,sar) 1o 01. . ,1U11c 1hc m11111nu111 r,11c or m1plt-111c111111m11 
and C\cc.u11on ,, h1c-f. ,, , A,u '-1111 c11,1hlc the countr) 10 dcmc lhu c 
bcncl us \\ h,c . , •• '.JI 10 11 Under tho c condrlH>ll'- 11 ".1, c,;semml 
tl1a1 rhr• ,111c .. ·.,:,l\.h 'h-. progr.:m1111c \\as 1111plcmcmcJ 11nd executed bc 
ddincd , i;ry clc,trh III tc, ms ul tllrf!cts "h11.:h huuld he 1111ncd al ,, uh 
re peer 1~ 11111c Dr Rou recmnrncndcd 1ha1 lhc l1rs1 fi,c )c,1r p·nod 
( 1950 : 965) of 1t-c pro ram me he a pc nod of prcpanmon 111 "h, h lall 
\\OulJ he rr rncd and t,1 11i11c, csrahhshcd lh the end ol 1ha1 pcrtod 
lilt' hulk of lhc pro •,ammc \\oufd be 1111plcmcmcd • nd III progrcs, 
l>c,clopmcnr, 111 rhc held ,ii nudc.ir cncig) IIIOH.'d "o n1p1dl) 1h.11 II 
".1~ 1101 nd, 1s.1hlc 10 Jlle111p1 10 cm:um cnhc the cxa t trend, of 
dc,clopmcm ol the ou1h fm:an progr,1m111c hc)1111d th1.· fu I f1,c 
)car, t,t, 
In rhc >.e ond 11\e )car period Sou1h t.fnca \\ould hkcl> h.1,c readied 
the I gc JI \\ h1ch there \\ould he mud1 clc,1rcr rnd1carrnn, ,, luch 
rca tor ma1cri.1ls \\l'rc prclcrrcd 111d m.1rke1s tor ,uch 111,11er,als S11u1h 
\fr11.:.1 could O\ then ( 1965 1970) l\c cnou, co1Mdcmt1011 lo the 
•mrodu 110n ul nuclear po\\cr J'o rc,1ch the ohJt.'Ct1,cs on lhc irmc 
.lie ou1hncd aho, c. 11 \\ a~ pl.inned to cng<1gc some 75 rrolc!-.-.1n"al 
s 11:ntMs 111 rhc rnur c 111 lhc IIN fl\c )c,tr pcn11J I he hulk ol M,,r, 
\\ otlld he 1c<.:ru11cd I rom ) oung grndut1tcs. c1 large.: pcrcc11111 •c or , Imm 
\\ould h.1,c 10 he sem merc;,•a, for ,pcc,ahzcd tn11nmg \\'uh o lmlc 
c, t l l ' l JA Rou,, l'rn1>0Sro \lornlr I 1111r, Ht 1n-h und I> ,1lupmrt11 
l'roi:1 mm,• for South \fnru J'II' I I 7 11 , JA Rou,, • IOrnK I ncrl:} 
Re,c.1rch and D ,doplllC'nf Prngrnmme for South fnc 1• • \ l\h-thanll' I 
I n~lnrrr 9, °'-" Ii. I 9~1). p 111 
60 ( I C I J Rm" l'ro111"t'd \turnk I nr,~\ Rl">1ar1 h and n,,, rlopm~nr 
J>mi: 111111r ro, South \frir,1 l'I' I rr 121 
. , . 
• t' • • . • 
. ' 
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Ur S \l l'mng 1';,t11J, 
f liounl' \101111c I ncr , 1 ,irpllr,11111,11 
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l..:11,1,,·kdgc l)f ari11111c cncrg) m the c11untr) the /\1:B \\11ufd 1111rnduce a 
hu, ~.iry sch<!n11.· tnr ,pcciali7ed troining in rhc field of ntnm1c energy.,,, 
On this ha,1s. and laking inw accoum the rate ,II \\ hich ..,,an ", iukl he 
ft.'Cru11ed, thL· estimarcd C,l~t uf the programmc for the first li\l'·)car 
pi.'rtnJ wa, £4 000 000 111 i'XOO 000 pc, annum In rdalton 10 th1: 
cou1llr) 's na1io11al rncurnc. this ''-PcnJ11urc on nucli·a1 cnCrJ:!) rc,1."itrch 
and UL'\Clnprnen1 ,,·a\ ,mall m compari,on \\ ith thi: amnunt-; ,pent t>Wn 
h) the sm,tllcr 1.ou111ncs ol \\'t•qern Eur,>pc. M 
The Kcactmu ot· tht· GoH•rmnl'nl, Sdrnti,h amJ lndmtr_\ 
Dr Roux ,,-.1~ Lonvmccd rhar the ,\to1111c I nc,gy l<c,card, and 
I >c, clopmcm Programme ,r South Afric.1 \\a 01 paramounr irnp11n.1ncc 
c111d :shnuld h,· prncc:cdcd \\ ith "i1lwu1 delay lie p,e,cnrcJ his 
Propl1scJ l'rogrr1m111t for AI01111c l:ncrg) h> the ,1s,e1nblcd 1111·11.~1.:rs or 
the Atomic l·ncrg) Board on Jun1: I.:!. 11158 II "a~ a lun111d.11ll,• 1,1,k 
lhJI he had C<1mpk-1cd 
lhc P, 11gran1111c ,lwulJ he looked up,111 as a jo:m ell~ )rf ol mam 
f)l'11f)k ,\Jth11ugh Dr Hou\ h,td the pnv1kgl' t}I rrcp.1dng lhl' 11rig111al 
dral! 11 \\W; 111odit1ed liN h) the Re..,c:uch Adv1\lll) Con1111illt'l' ol !he 
Atomu: F11e1g) Board. und suh,cquentl) hy the Hnard in cun,ult,11i11n 
\\ 1th rhc Council Ji,r .Scic111il1c an:.l lmJu,tnal Rc~carch .1111 
I Hilt' 11011 p10\eJ lh:11 there \\ere drl:Crcni.;c, of opi111,111 Lonecrnin_!! till• 
1mplc111c11tation ()f' !hi.' m1ckrir prngr:1111111c. In 1958. n, .SM N.iude \\,t, 
l're,i1.knr 11I thl' C.SIR. It wa~ hi, con,1derL·d 11pinion th,11 the 
pn,gr:unmi: shoufJ he unctc11af.;c11 hj lht· C.SJR Dr R11u, \\as 
67 (,\IC,\ ),\),\ R1111\ l'rnpoH·tl \fomic E111:1i:, kr"··1rrh und Und1•p1111·nr 
Pn11,:ramm1· for Snulh frka. p 9 pp. 119, J.'fl. pp J 21 122 
f,S lhicJ .• pp 128 131 
(,
1
1 t\ '" Rou, • \111m1l l..:ncrg) Rl',c.uch .111u l),•hfopmcn1 l'roi;r.unm,· for 
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COil\ 111 co th .t 1hc programme ,hould b · 1mplcmc111cd as n separ.11c 
orga111wt,11n This ditlcrcni.:c of opinion bet\\cen I\\O OUl!il<1ndin!! 
1.:1cn11St \\OUld he public!) ,culcd h) the Govcmmcnr's a1.:ccp1.incc of 
the propo .. al~ ol the progr.immc in 195(), bur their personal d1llercn cs 
on the mailer \\ere never quue rcsohcll. 10 
Dr I.M , · l.i'li.! hcl'C\Cd th,11 the fac1h11es c rnhhsheu at the r· ·1R 1.:ould 
he de,-:lo;,cl.! ,m<l c lt:,i<1':c! Ill onier to ac.:co1111n'ldn1•.: the nuclear cncrg) 
research .. 11,1 -Jc,clo;r111t•n1 programme I he '.!tional 1ech,1111cal 
I ngmecnnc Re rarch lns111u1c of the C~m (mc1,1llurg) 1 \\Js 111 
I YS8 59 domg 1mcst1gdt1011,; 111, nh mg 111.1cm and m1c10 h.1rdnco;s ,mJ 
tcrNle tcs11ng. he II trca,ment of materials .ind i.:omponcms. and 
111e1allographrc.: ex 11nrna11ono; • lrc"s 1.:orro 10n nnd fa11nuc 111 metals 
,,ere pec1fi proJt.'Cts undcrrnkcn I fherclorc, " corclm to 'audc's 
, IC\\ lac1h11es h. d • tread) hccn cstahl1slwd 111 1hc CSIR 1h,11 could ,, 1th 
some e 1c.:m1om 1c~1 matcn,1b lor nude,tr rc,1c1on, 1>1 Roux did not 
a rci: \\Ith 1 <1Udi.: lmcs11g,11mns 11110 nn nudcar J)O\\Cr pl1m \\ould 
an111.1ll\ he lm111cd. hut in the long tcnn. he hclie\cd that there ,rnuld 
he mu1;h e pans1011 Alrhough the CSIR had m.1dc ,1 ~1.in 111 
lll\C'it1g111mg prohlcnt!. cncounte1cd 111 pm,c1 pl.1111, and rcl.11111g tu 
nuclc.1r cngrnecr 111g, .1 cp.1ratc organizatron \\ ould ,1ll0" more -.cop-.· 
tor dc\clopmcm rn rhe ,11nous llclds of nu.:lc,1r research 
In 1959 11 fm,tnchtl lmut ot 71i percent \\a,; pl,1 cd h) the gmcrnmcnt 
on lh • c p.111smn nt the l SIR, dc,p11c the lact lh<1t the 11utpu1 ,1f 
111du,tr) w111mucd to mcrca c ' I hcrclorc the C IR \,uuld ha,c 
gamed f 111,mc.:iall) haJ II hccn di:c1ded to unplcment th~• nu lc.11 
programme .11 the ' IR 1 lie ('...,IR \\ ould .il'io lose kc) mc111hcr, ol 
rc,carch le.um III the d,.;, eloprncnt pha c or a scpar.iti: organ1u111m 1 
70 lnien IC\\ \\ 1th Dr \\ I <,r,1111. ;n 7 19 Q 
71 (SAHi I ourt~mlh \1111u,1l lkport ol lhc l SIi{ (1115 ·195'11 l'JI '61 'fi1 
72 1S 111 I lfhulllt 111111, I lhport or th,• ( SIi{ (lll,!-\l,IW10I I' ~ 
7\ 1':i U1 l\hlnuth 111111.11 Rq>o11 of 1hr \ ,m, (19M IIJtifl p 1 
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In NO\cmbcr 1958, Dr 'uudc completed l11~ Propo 11 m C'onncc11on 
"llh a Nuclear l·ncrg) Programme for lhc I Inion of ou1h lm.i 
Both tlm Programme. a, \\ell as Dr Roux'<; Proposed Progra111me for 
Ato1111c Fncrg) Res ·,in.:h .ind Dc,dopmen1. \\Cle uhm111cd to 1hc 
Mm1qer ot 1rncs, Scnawr J de Klerk. :md he had It) dc1.:1dc hct\\ccn 
1hc t\\o 74 
Dr ',1udc \\J of the opm1011 thai 1hc rcse,m:h prograrn111c should nn1 
m,1kc c:i.cc s1\c dcm,mds on 1hc cnunlr) Iman 1al re ourccs lie \\J~ 
m agrcemem w11h Dr Roux on crrnm aspect of lhc progiamrnc. hu1 
a\\ the need to 111mc cau11ou~I) 11110 ,1 , er) cx1ens1, c progr,1m111c ~ 
It \\as Dr 'audc' uggcs11011 rhat the oulh Afm:,111 Atom11.: l·ncrg) 
Re carch DcH•lopmcm Progrnmmc hc under1,1ken h) 1hc C IR. 1ha1 
\\ oulJ C\Okc lhc md1gna11on of Dr Roux I he uggcs11011 ,, ,t, hnwc\!cl 
undcrstandahlc and 111 h·epmg ,, 11h ccrt,1111 ,1,pc1.:1' ,)I Dr .iudc's 
prngr,11nme He \\,t 111 :igreemcm that urn111u111 prospcc1111, and 
cxtra1..:11un should he undenakcn, hut had 1cscna11on!. com:crnmg the 
pro~cssrn, of urn111um for nuclear lucl purpose 
nuclear pm,cr progrmnmc. hu1 1101 a lull s <1k South Afni,;,lll rc"i;l11r 
pmgr,unmc 71 aud~ fa\'OUrcd p11r11 1p::tlltlll m the OH:C' reactor 
scheme. ' 
74 l111cn1c" llllh l>r \I, I G1an1 24 4 1991 
"'1 Dr Naudc referred ro Au rrah and lloll nd "hrn~ nuclc.11 pn Jl1..:, hJrl he n 
undcnnkcn and JlW\Cd too ~•nh111ou (Al C I !1\1 "I udl l'ropo, 11, In 
( unnct1'on \llth il i'\;udr.1r I ncrru f<t..,carch l'roi:mrmm· for thr I 11l1111 ol 
.11111h Hd, u I >du 110n flJl I 7, 11 I:?. :?4 
(J SM JUdt 1'ropo-,.11~ i11 l'cn111t'l111111 ,,Ith a udt r I nui:, Hest'.tnh 
1'1 oi:1u111ml fur thl.' I 111011 of '-outh i\frk·,1 pp <I 22 
·7 Dr Naudc l,n,,urt'<I a su •t:c lion pui forn<1rd h, Dr honland rh.11 Souin 
!\fr1t.1 shuulcl a, oon as iX' 1bk cpph for men bcr~,p ,,r the OH(" 
10rgnm1a1111n for I urorc,111 EconumJC < o opcr,111,101 imu11 \\lt1d1 \~ , 
undc1•,1k111g a prop 11111nc ,,f \H rk on Jc, clopmc111 of a h•~h It 1npt·r Jllm g , 
tooll-d rcacror Rr11,11n h,1d 1an1,,-d rCM"a, h on rh,11 1, pc of rc,JCror and ll h.id 
prunu mg 110~ 1b1hllc5 for the furnrc !.. urh fn1.an e11gmccr nnd 1.1cnlhl\ 
\\ould hilH' to >e III de a\arlahlc IO \\ ,rt.: on lite \Chcmc ccordm • 10 
.iudl ~,1 nh fn ;1 5 p.,111c1p.11lnn in 1i1c M'.ht, k.' "ould haH· cu1a11, 
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"M 'nude'!. Im.ii cost c t1ma1c lor h1'i 'u lear l·ncrg) Rcscaich 
Programme \\as lc,s than th.it of Dr Roux ' Proposed Programme. N 
l:luv.cver. l>r Roux' mure cumprehcn 1,c programme prm1cled for a 
fururc \\here rl•c peaceful ;;ipphcatiom, of nuclear cucrg) \\Ould pla) an 
c,cr 111 rca!.ln£ role and ach1c,cmcnt in thi 11eld would cflcc1 .South 
Alnca'" mternatmndl ~t.11us. pol111cally ,ind stra1cg1call) J"hc!-.c were 
aspects that "ould I a,c to be con,1dercd in Sourh Al nca' pos111011 of 
111~rcc1 111g I ol.it1on 111 the late fifl1c~ '" 
When thi.: 1C>1P1c '·ncrg; Board ,,a, orig111:ill) constnuted. 11 \\as done 
"1th 1hc 111a1n uhJcC;t of com mil mg the production and sale of ut:111111111 
oxide to the C'omhmcd D .. ,ciopmcm Agenc) During the earl) ht11e, 
umun111ci.:s h,1d hccn appo1111cd <~ui:h ., the Research Com111111ec ,md 
·uclc.ir Com!ll1t1cc) 1 he \.U1ous comn11t11.-e \\OUld suhm11 reports 
In 1h1 ,,a~ the l1,m1c encrg) Board had h) JQ58. de,c:lopcd uuo an 
mdcpcndenr deparnncnt In 1958 the Mu11 tcr ot Mme .. , Dr, n Rh1Jn. 
1111roduccd the tom,c l·ncr>) Amendment Ball ( 'o 34 ot 1958) \l.h1ch 
''" 111 pro, 1dc for tt cl1.111gcd Aromic l·ncrg) Board to cope \\ uh the 
ne\\ c1rcu1w,1a11 c During the ScconJ reading of rhc ton11c h1crg) 
Amendment Ball. on _o Augu 1 1958. Dr ,r1n Rh1111 rclc11cd to "the hag 
p10gn:11nmc \\ h1ch lacs ahead of U!. • 11 I Im wa" a dct11111c 111d11.:,11ion 
that 1hc Gmcnunc111 \I.a~ 1.:omc111plat111g a comprehcn 1,c pr1) •rammc 01 
rcsc,m:h and dc,clopmcm. a year before it lx·camc ofru.:1.11 
To,,.irus the end (lf Augu~t 19 9, the M1111!.tc1 of Mme • Scnatl>r J de 
Klcrk, ,1 ccrtcd the argumcms propo cd 111 Dr \I Roux's pwgrnmrnc. 
and on 5 Septcmhcr he annuuncccl r11 Carlctnm 1llc. Transvaal. that the 
---
Jd\ill11Jgcs SM aud Prnpos:ih in Co1111('(1io11 ,,,11t 11 '-udrar hit·•~.> 
Hcw.tllh l'n1~ru111111t• lor lht· l niun ol ~ou1h \lrica p 18, pp '5 l.? 
7 Ibid .. pp 32 l, I f CA) \J \ Hou, l'ropusl'd tom,r J IH'fl:' RBl'HIC'h 
t1HI I) ,dopnu•111 l'1o~rum111r for South frka, p 110 




Atomic Energy Board cou)J prncccu \\ 11h the ,\11111111.: 1:nerg) Rc,c11rch 
unu De, t'lupmc111 Progr am1m .. 1 
On I.! N1n·emhc1 1959. at an, .. ,g of the SA lnsl1tu1c 111 .\tech.1n1cal 
l:111?ineers (attent.ku hy ~cicnt1sh ,ind rcprc,c111a11vc, nl thl· inuus111,1I 
sc1.lnrl at the Uni\cr,ll) of tlw Wi1w:11cr--r,tnd, Dr H11u, pre,rrtlcll lht 
Prop11,ed Pmgranunc fo r Atomic Energy 1-kscarch anu DcH:lnpmcnt 111 
.South ,\Inca , In hrs 11pcmng at.kl1cs, Dr Roux <.;.J1d tw hdie\cJ 1h.1t 
tlcvck,p111cm,; 111 the nucle.ir llcld 111 thl.' la11; l 115ll's \\nuld h,l\c ,lll 
1mpae1 on l.'\'CI") coumr_,. however ,111.111, :mJ thar .South Alrn:.1 would 
h:l\c 111 p,11 t1C1[Mlc moJL' .1dhcl~ 111 rhc~e Jc\·cl11pmenh in the future 
than it h,1u in prc\ 1011s )e,1rs. l"h1s ,,a,; nccc,sa1) 11 South Alnc,1 
w 1,tu:d tu !-tti1b11!1c :ind 1111prn,c 11, p11sui1lt1 .ts II was ,11 1h.11 tiillL' 
,1111ongl-l the indu,11 ,at crmrllncs nl the \\11rld and p.,n1~ularl} 1i 11 \\£1~ 
Ill 111.11111a111 the leading po rtion II hch.l on the co111111c111 111 Ali k,1 I le 
,,,is uv..ire of lhc 1.ipid 1.:h,111ges lhat had lakcn plm.·c III the ,,nrlJ dur111i• 
1l1c llJ-Hl 's and 1950's S,iu1h Alnc,t haJ hccnme uncc11a111 11f her 
pns111on and rhc d1rcc11011 th,11 lu1urc Oc\eloprncnts \\ould takc in the 
wnrld :u l.1rgc and. more p:111icul,11I) . 111 the licld (lf 1cch11olog) f'l1at 
,1.11.: 01 ,1lt.i11s he .111nhutcu 10 the 1rcrnendnus progrc,-: 111,1(.k 111 tlu: 
l-11m, lt'JgL' 111 lhc ,1111~·nirc 111 lll:-tllt'r ,1ml of the c1111J1t1v11, nt\'.Cssar) l11r 
1hc 1clc:i~c. ,1ppl1c,1111 1n anJ l1m1riil of 11udc.ir cncrg) At that 11111c 
mankind \\as Ii, 111g 100 mud1 ut the 1hre,h,1IJ of the dc,clnrirnL·nt 111 
1111clcar crwrg) 10 lull) ,tpprcci.1tc the 1111plti.:ntiorl', ,111J thL• changcs 1ha1 
II \\Oulu h1111g ,th,HII It \\it~ lllllllllhc111 llll tho~e II\ 111g at lh,11 1i11w II) 
£r,1du,,1l) nricnr.itc thcr11,clvc~ 111 the nc\\ ,,nr!J th·1t \\J~ tnicrging 1 
In the ,otc ol 1h:111k 'tnJ Jbcuss1on 1h,11 l11ll,1v.cJ the rrc~cnta1111n 111 
the Prnpo,cu Ptogrammc one can a,certa111 1111\.\ p101111nc111 p..:1,11ns 111 
the , .11111u~ I 1clv, ,,1 cng llll'L'r111g. rn111in~ ,mJ 1111.lu,tr) .11.:t:t'plcu thl.' 
11uck·ar pn1"r,1111rn1.·. CS ~h:I can, ~kmhn nl rhe Al·U and pre,illcn1 
X~ ,, I I', f.(01a • 1\lt11111e r Ol'rg, Rl•M:,irch am.I r>c, d11p111c111 1'111gr.1111mc lor 
Sou1h I\ fr 11.:i · , S \ , kd111nirnl I ni;in,•t•r. '' I.! 1959, pp I U • I04 
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11! thl.' l ram,, aal C'h,tmher ol Mir,c,. ,, ,1, co1 ~ kn1 that the u 1,11111m1 
mJw-,t1") wnukl h.:ncfit fwm 1;,c P,opn,etl Programme presc.:nteJ s 1 
Dr I IJ van l·ck. Chairman ot 1he lir,tnium A,.h i,or) Cn1111111t1c.:c nl 1Jw 
A[B. cnn1111entctl <Hl th.ti pan 1•• the programme in which the 
~'ngmcl.'rmg mduslf) ol Soulh .• Aa ,,m,JJ pl.t) ,1 role. fl l.' bd1c,c.:d 
that Smtih Al'ne,1 haJ ,01111.: ol 1he lmes1 cngmcc.:nng \\11rhhop, 11: the 
worlJ. ye1 at thar pom1 in time they \\Cl'C ::ingu1sh111g hec.1mc thent "•'' 
1111 grl'il! ,\ctiVII) 111 lhl.' apital goud~ llldfkCI n11:1c \\,IS fl\) 4UC\(Jt)f1 nl 
their ,1hiht) to suppl) e1ll'rn1om 4ua 1ti11c, ol maeh111ed ..:aqmg, .inJ 
\\dJcd t:1llblrul·1111m in orJmary and 'i'Ccial .11loy ~Ice!, ,II co,t, flllllh 
heln,, the 'mcrkan ,md ~ urop1..·,111 ~mt,. I hey 1,;ould ~uppl) them \\ ith 
sl11111cr Jeli,er) 11111c, Thc l'n.1p11,cd Prngr,1111111c prm 1dcd for 
dl.!,clopmcm ,tnd prlJdUl111111 in .Sm11h i\tric:in cngmcering ,,,1ri..: ... 1111p 
and thi, woulJ p1n111(lfl' cxpan,;11111 111 the l.'ttg111ecr111g 111d11,tf) _M4 
Dr \ an h.:k 4t11Hcd .IA Juke,, the l'1.:on1111111.. .,dvi,w hJ lhl' I J1111c:d 
Km •dmn A1omii: l!ncrg) Au1hont). \\h,1 p1cd1.:tcd th,11 c,1p11.il 1..0,1, 1111 
nucle 11 ,1a1i(l11s v.oull.! lall I hc:re v.oultl he 1m1H,1\c111cnr\ m lu<.'I 
pc11111111ancc ,111,J reduc1i11n~ on fuel 1.:1i--1. fhts \\ould reduce rlw cn,t ,11 
ck1..·1111,;tt) 1111111 Ill'\\ and c,i,ling nu ·fc,1r sl.tllPns 111 B11t,1111 h) It'll 
pcrcl'fll. Sou1h Alnca \\1lllltl ha,e lo 1nvc,1 a largl' .11111,um 111 mom') 111 
t:lc1..1iic1t) gcncra11on m thl.' Far<; Inflowing. imi.l 11 \\ ,iulJ he ot gr~a1 
,1d\',1111,t!'l' if 1hc moncy could fl'lll,tin c11culating in the cou!llr) . 
i\cc111tlin~ to Va11 Fek Sotlflt Aft 1ea should makl' the llllhl nt 11s nw11 
11.11u· al rc,c1ur1..:c, .md Ill• cmph;1s12cJ ti1c tmp11n,111cc 111 tr.i1111ng 
sc1i.:1111sts ,111d tcd11101<1g1st s. ~~ 
Prok,,or WI \V,1lke1. lkp;111mc1,1 of med1,1111cnl h1gmec1 a1g, 
1 111\ctsll) of till' \\'11w,11cr,t,tnd. \\ch.:,J111cd 1hc plllg1a111111e lie 
1n \J \ l{,,11;,. • ,\1nmtt I 11, rg} Re <'arch 1111.t I >c, clop111t11t l'I11gr,11nm~ 111r 
South \fmJ . S \ \11·rh,111kal F11i: i11n·1._ CJ I~ l11'i9, pp I It> 117 
S-1 lhid.,pp 117 1111 
i tu 
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111cmh111ed 1hat tlu.:n: was alway, the possihilit) that nuckar 
development could in fulurc di,pcn,c w11h the thcnmxlynamic l!lcmcnt 
in energy transforma111111 and pr,x:ceu din.·c.·tl) to ~lc~·tm:al or 
mt:chanu:al energy from nuclear energy. Thii,; was not clearly in sight 
a1 tha1 lime. and would mc.u1 complete rc•oricntation of propo:-.cJ 
dcvclopmt:nt. 1111\ wa,, however. no cauc.e that dc,clop111cn1 worJ..: 
i.h11uld be held hack hy rcas,111 nt prnhlcrnatical c11ntinccn<.:ics nf ,uch 
,111 order. " 
For r>r TEW Schumann. Deputy C ha1m1an nl the AEB. the 
pn:,eotation Pt lhc programme wa, .1 very happy 1x:casiun. C1,111parcd 
to wha1 Ameti~·a and Britain were ,pending on nuclear energy rc,can:h, 
South Alric11', rmipo,cd expenditure wa•, wry ,mall . Accon.ling 11, S 
Craib. mcmhcr 111 rhc Uranium 'lechnkal Cornm11te1.·. South Afnc,1 ' , 
en •mccrmg inuuslr) h;iJ e"<pandcd dur:ng the war ye.tr.,. :md tlm h,td 
pla~ed it ill a J'l(1'ition to produce equipment for mining an<l inJu,try. 
'I he scvcmcl'n uranium plan1s. wirh many spcc1ali1cd itcnl\, and the 
nine ancillary sulphurk ac:J plant, were very larg,•I) huih from 
1:4u1p111cn1 mat.le 111 S11uth :\lraca. During the exl' ,;orion of thi: 
rwgr;unmc 111 c,tahli,h lhl.' t'\lraction plan1s. all M,tinles, ,tc.:.:I c,1 .. 11ng, 
were impnncd, w:h1lc the la'-t plant huih used only tlmse ot South 
Alnl'an manulactun.:. .Some o~·e1 l',ts cngincerinl! inJu,rrics had cithl.'r 
c~tahlishcJ thdr own manut,,cturing organi1a11om in 1hi~ country. ,1r 
had hccomc panner, "ith existing concerns. This linking of growing 
manulaclUring facilttics anJ knowledge of condition, in South Africa. 
could onl) he advr111tageous to hllth panic, and in implcmcnrmg the 
J>rnp,N:J Pwgr,1n1mc. 7 
According tu m Pinkm:). Member if the Uranium Technical 
i onunincc. und c,1nsul!ing Metallurgist Anglo American Cnrporarion 
ol ~A I.Id .. the programme presented 1') I . Rou:< had been criticized 
11(1 AJ,\ Rou, · • A1om1c Enag} Research Jll!l Dcn:lopmen1 Pr11~r.1mmr for 
South Alm-,,•, "Ot\Lll\\lOn" and "Vote: of lhMI.~•. SA Mt-chJnlcnl 
1-:n,:im·tr, Q , Dre IQ59, Pll 1.m l.!1 
l 
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be u .: , " , !,aid to g1\c wo grca1 cmphn 1 10 lhc 1ppllcd 1111d 
dc\cln1111cr: ll -.<:n-: I of nuclear .:!nerg) lc.rl), 1h1 cr111 ism \\a 
not JUs11fi~d. hJ .• lhtY n lluld he m1po s1ble 10 IT) 0111 rc!.carch cllon 
of thlll t)r>e \\' llhfllrl 1h tullcM u11lm111un of II the lltlenr and fa 1h11e 
va1lahlc for fu,Kfam n1111 ''- an:h m the cc untry The dcvelormcnt 
u peel were of great 1m1,.J11,, .. _,, nd mrghl \\CII ha\C real 11np,1 I 111 
the overall mdu 111.11 1cr111!1c~ of the IJnion lie emphasized th I rhe 
C!;lahli~hmcnt f the uranium 1rnJuc;1ry had re ulted in grc lcr ••~ ol 
m 1rumcnta1,on. 11u1oma1ic comrol unu 1111prm,cd analy11cul 11.:c[m1qu , 
heller material 111 con !ruc11on and clean~r de 1g11, p.tn, ularl) 111 ne\\ 
pl.int 
Profc s r S Smolcmc , of the Depanmcnr of Me h na al En rnccrmg • 
. :!w tcrsrnnd Uni~crsn). wa of th· opinion tha1 the Prupo cd 
Progrnmme 111 IU<'ed lh m1mt.•<ha1e ncc.:d of 1rnpnl\ 111~ ourh In a' 
po 11ron s one of lhe h1cf upphers ol nudear fuel ngamst 
conunu u I) m ·re.i Ill, compel 111011. flu "ould be hlch~ by 
producing uramum 111 rne, 1ll1 lurm, or a h1ghl) refined uranium o idc 
read) for 1111med111c use in a reactor l•or 1he future. hmi.cvc,. 11 
\\OUld he IO SoJth In 's l'llcrcst I l ruw llnt-.ll\C 11pp!1ca11ons for 
other nuclc,tr fuels and rcac1or mau 11:-11 that II could produ c. 9 
Proh:-. or l· RN N h rro, Ulll\' ~llv 1,n.•fe~• M ol ph)s1 ( lJOI\Cfsll) 
ul the W1l\'llle1 rund). and a vi .. i1or to the r•r~•~c. ,1 a11011 b) 1>1 Rau,.; , 
hche\t.'d the main emphasis ol the Pmr,,1 t Pro1•,11 r: ne 11,, in rm 
material-. 111K.1 the ncqu, 1tion of 11 111cd1u111 1lec.J rendor ,fr. <;carch, and 
rho c he believed \\Crc the mo t irnponam 1 !')(.'{' IS !11 ti•, nur:1c,1r 
prngrnmrm: I>r Rou, c,,n 1Jcrcd the interest of lht• u111\ r Ille~ !'he 
!IC ol h1<. main c,rahhshmcnt would he "ithin ea.) a cc ot r!'C t!lrce 
unl\cr. ttic ,1f the Transvaal lie toted that ti1e Projlo cd Pm~r.1mme 
h,tc.l not dealt with the ~,uc"liun ol \\ hethcr .South Afri ., ·outd 
JA Rou~ • Atornrc l ncr ~ Re: ar h :.i.nd l>c\ch,111ncr,1 ~ngn,mrnc for 
Suuth Africa·, ·o, u ,on· am! "Vore 01 llum}. ·, S \ Mecham I 
J llJ(illN' r , 9 12 1959, l'Jl I:.?' 12,4 
,;9 Ibid .. pp 124 125 
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p1ot11ahly manufacture luc:I clement,;, unlc the 1:1>un1ry \\It), 111-.n 
prep,1rcJ m •o to th ,er great cxpcn,e ot selling up chemical 
pro,i: 'iln' plant), '" c.k,tl \\ 11h thl' pcr11 lucl dcmems and 1c mer the 
:irn11i11m 11ml pluto111u111 tor rcfithn ation,911 
l)r Roux' -. l'rugrammc wu~ ~uppo11cJ hy leading South Alrtc,111 
r.:ngmc:cn, umf sciem,,t~ ,md 1?!,' uranium indu.,tr} Of 11nportan"·c \\II, 
the fin mciJI h.1 ~•ni that J,.: uramum indu),fr ,a!'. prcp.tred to 
co111nhu1c in ,.m.J ·r 10 ~er III moi1c.1n 1111 nuclear energy programme ll'-
omprchcn,1,c u th r J r,,p ~~·d h) Dr Rnu:\ , 
J>r SJ Ju I oi1 hclicws 1h,11 the luct that Dr Roux ohtaincd th,: ,1ippon 
of the Chamhcr Of Mm" nd the uranium indu,11~ tor the rcsc,m.h nr,I 
d ,clopmcnt pro 1r mmc was ot particular si niflc,111cc 
Dr Rou;1. rc.iliSt·d lhai m nnk1 10 ha\c hi~ Atomic l·ncr~n lksearch ,tnd 
Dc,clopmcnr Pro"rnmrnc implcmcnrcd he w11uld 1101 be uhlc t..> rel 011 
G11,ernmcn1 turn.is Ill nc. lie reallscJ Ihm 1hc mmc \\ould he the 
ocnelli.:1arn:s m u Sou1h African Atomic Encn~y Re urch and 
De, cl1,pmcnt Pr11g1, mmc. J\ ,1)1111 a-. he n:tun•r ,1 h11111 his mis,1011 
m,.c, sea, he i.:om e11c<.I ,. rncc11n • "11h till' Cih mlx·1 ot Mme:. I k 
mformcd the ( hamlx·r lli,'l " nuc:ea, Nognunmc thar clluld ,1i,nulatc 
uranium ,ulc, '-'llUld he in their intc1':' ,1, ,ind 111 tlw. "•'Y gainc.-d 
sub I nrial finan1;1al ,upport !,1r thi: l'ropu,c:J Pro •r,11111:c. r>r c.lu 1'01t 
hcho!\C\ that thh wJo; .1 hrillia , m1l\e h) Dr Roux a,d 1110,1 flmhahly 
1hc l'at.·11w th,11 "'-'•t) eJ rhc '<1,ernmcnt ro ac~Ppt Dr Roux' 
Pt ogr ,,11um· 91 
90 ,\JJ\ Rou,· \ 1, •'llll' l n~•r!U 11:•,ca""th am: ,, ,·~opmcn, Pmgrnrt1"1~ tor 
South tn.11• , 1~1,~u"1011• Wttl ·v1''" 1•1 , ,r,:• , •. S \ :\1«1uani I 
l'nJ:'""'•• 9, l>~r: i ,;9_ I'll l~., -1,:1,, 
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CHAPTER SEVEN 
THE IMPLEMENTATION OF THE NUCLEAR 
RESEARCH AND DEVELOPMENT 
PROGRAMME 
Amendme,us 10 the Atomic f:nerg> Arr ,,ere tntrodured III Parhllme111 tn 
19 8 and 1950 to pro,.,de for ll changed Atum,r E11er Board and 10 
prepare for I/le lmpleme111.11w11 of the nn, pro ramme <if resrarrh and 
de,elopmem Durmg fY59 and the ear/\ su11es Or Rmtt amt leadmg 
nuclear au1hor111e. et about the or a111;::a11011 of tit Aro1111r H11er8) 
Researrh and Dnelopment Pmgra1i1111e 7hr l\orl; ,,w stant'd ,u,J, 
great 1111e1,sm 8> Jul\ 1961 , orutrur.11011 to orcommodate 011th 
lfr1ra 's jir:fl re rorrl, rroNor had conu11e11crd on the lie for the llt'ti 
South Afnm11 nudror centre at relmdabu l•franKl11le two otltrr '11l1Jor 
prcyrrrs Kerl' beltlg w,pfemrnted, 1u1111e/\, rhe first Sourh Afriam pm,rr 
re.1rror de, elop, 'lt'lll programme and the Gas Cool111g Project It wm 
behr1ed b ,1,,. ~cmuists undtrgomg 11uclear trmmng in the Umred 
rares that to build Pelmdaba tnto a remre of e.,ullen e 111 11urlear 
rtrn ,• an onglnal rro, tor co11rep1 JUlled 10 Sour// A/m .. ,, cn11d11ions 
co,1/d ht a cemml theme to g11e relem11ce to the dner em 11udenr 
I mere. tr w be tie, elopt'tl on thr .fife The ma111 /tt1111us of the t'oncepr 
kllfcl, or, mall) Sllk' the ltght of da\' towards tire end of 1961 "err 
11murol uramum OJ fuel, hro1 l&'Olt'r as mlNlerator a11d sntltum m 
coo/am It hernme knmo, 11s the PE:I.JNDUNA Pro1e,., Towards tht 
rnd of 1966 both • L;UNDIJNA a,u/ thr Ga$ Cooltng ProJt'N h<UI llfmort 
1111ulta11eousl, reached the sragl' ,, here each required. t1s " nttt rep. 
tl,c cn11 r,u,-,,rm of a large demons1mrw11 or pilot plam for 1,h1rh rhe 
ji,um wl tmphc,111onJ 1&ere ,..-n '1e111, n,,. Republtc of Sm,rh Africa 
could 1101 jinana both prOJ«ts A rhotce had 111 be made. 77re der.uwn 
"'tU wle11 to go ahMd """ the Gas Cooling ProJtCI a11d I<> fhrllr PF.LI DUNA 
Stellenbosch University https://scholar.sun.ac.za
• 'c\\ l..t'gi lation 
The <k i ion ol rhe ombined De,el0pmenr en y not to purch"sc all 
of South Africa•~ uranium compelled rhc GO\cmmcm to rnrroo , < 
mea ure to mecr the ne\\ c1rcum tar cs 1hr wa cs •rural for mu h 
rnu11ey had hccn invested III uranium • an esumared totnf urn ,1 
R66 m1ll1on when all the plum · and rhc Hncillal") sulphuric c1d pl: 
\\ere 111 opcr..11011 Except tor the co I of plant and equ1p11 , , 
purchase overseas, this sum represented ne\\ nionc) inje tcd 11110 II r.: 
C onom of the COUllll") I 
l11 19 8 the Mmistcr uf Mines. Dr van Rh1jn. 1111roduccd the A1om1c 
Fnergy Amcndmem Hrll ( 'o 34 of 1958) wh, h \\as 10 provide tor a 
changed Atomic En rgy Hoard h' prepare for the IIC'tl. programme ol 
rcsc.-rch and devclopment.2 
The Mimqer named some of the change Once lhc research 
programme wa embarked upon the Atonuc l.!J1erru, Board \lrould 
e pand more 
ofh ,ally t th 
nd more Althou"h lhe Mir., ter ot Mme \\Ould 
haim1an of the Boa1d, 1 r>cput) · hainmm would !"IC 
ppouued in .1 full -11111e capa uy and l ould pre 1d~ ,it the meeun of 
the AEH. , l'hc M1n1ster \lrould preside r cu ronal me tin s.) As , 
re ult of rhe expansion rhar wa 10 rake pl e. it \\OUld he quuc 
unpo ~,hie to, the Mim~tcr (\\ho wa then both Mm,srer ol ,frnc uml 
Mtnr!".tcr of Economr Af1)1in.l 10 cope with t\\o 1.,rgc J)cparrmcnrs cmd 
10 auenJ to II the \lrork of the Atomic Fn rgy Board. llicrclore, the 
I puty-Chaim1an. wht1 woulJ be in constant rou h \\ irh the ,,nrk of 
the Board 1100 the c11,•1tie ol the cummmee, \\Ould he 11111 on 
hct\\ecn rhe Board and the Mini tcr .1 
(AJ.('t\, Pclmdah.1) JA Rou~ l'ropond .\tomlr f ncr , R, rch 11111.l 
l>cHlop,,1rnl rrog mmr or South \rriC'II , p I . 
2 '>latult, of ch,• l nion of South rril'll , A I No 27 of 19 • pp IN 141 
J ISAl.1 A ~tmhh l>chatt'1l , ,ol 97, 4 Jul) " Aa U~I 19~ , lO u u I 
195R. col. 2573·2 74 
.215 
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fhc GO\emment. a tmg upon a recomrncndat10n h} Dr Roux. 
reor"anized the Board, nd o that ,ts • 1ent1fic- anJ technical func11on 
v.a 1nte •r tcd ,,·1th II husme I unction. 1 he tollowm chan cs \\ere 
brouglu hout hy I he Amendment 10 the 1omi l·ner > Act ( 'o 27 of 
J 95 ) 'I he fmi ter of Mine " uld rem in the Cha1m1an of th 
Ho rd. there would he l\\O rcprc entntivc from he urnmum mdu try, 
one lrom the ' IR and one from l:.S OM. One mrmbcr would 
represent ommcrl'.e and one those mJu trie panicularly interested in 
the ~ale of ur nium. The laller I\\O reprcscmat1vc v.ere chosen 
pectfically to deal v. ilh the rte\\ markets for uranium. I he ecrctary 
for Ful3ncc nd the tale Mining Engineer were no lon c· memhcr: of 
th AFB. This had been done t their ov.n requc I they lclt that they 
were not really needed on the Board. rh y could. ho\\c,er, be 
consuheo on financial matters . ommittees would 1,c ppo1111ed to 
sis! the B ard. They, in tum, \\Ould co-opt out 1de I r ons 
con idercd pablc of a t ting in cen in m ucrs 11terc \\Ould he 
ales orr.mince wl,tch \\ould take care of urnmum le rn countries 
which did not form pan of the C'omhmcd l>c\clopmcnt Agenc} .• 
The Al!B w re on tructcd 10 g1\'C rcprcsen1a11on to II the mtcrc 1cd 
p:mies An pp h w then m, de to those pm ate 111 muuon th t 
\\Ould benefit. for contriburion 10 meet the co t The rc~pc,nsc \\a 
cnthu ia tic and total of £471 000 (R942 (XXl) "• guarantccd.s With 
the contribu1ion from th State ,,t £290 000 (RSSO 000) per annum the 
fund~ required tor the llrst five-year period ot the programme had 
4 Ibid.; (AECA) nnual Rrport, uth Menn Atomic f 'n · Roard , 
I Q57. pp -4 { Jlle chans m the A EH had also been made "llh the , IC\\ 
of 1mplememing the tum,e Encr ) Re arch and Dc,·elopm nt Programme ) 
The contnbutton c.,mpn5ed the follo\lotng. Uranium mdu try £400 000 
p.a : ES OM £50 000 pa . I or Group of lndLUtncs £16 000 pa, John 
Thofllpson l.1m11cd £ 000 pa : l 1rst 1:,)(l'!ric: Corpor 110n ~/l. I.Id. £1 0 
p.a, A wc1atcd Electrical lndu Ines SA 1l'ly) l.td £I 000 pa., 1l1c 
conmbuuon m ach c being uarantecd for the first fhc }Cars ul 1he 
pw romn.c, AJA Roux. • 1om1c Encrg) Research and Oc,-clc,pmcnt 
r rrnmme of South Afr• a•. ~,\ M,'C'h niral l-'nJ:in r. 'o 9, Ucccmber 
.v 11,!)J). IIS, ll6, mhl}l>that , H•I 101,4 1ay , 5Junct99,22 
\1ay 1959, col 6487: ( l· A) nnu I Rrport or th, South friru11 
\tmnl t'nrr \ Hoard , l'J60, p . S 
21h 
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almost been found I, \\as e~pected that tl:e halam:c or' the amount 
re4uircd ,, oulll he n,.,J · L'P b L,,ntrabution~ from omc of the oiher 
heavy engineering anti r11a:iufactw,ng firm .6 Dr Roux <:tateJ that the 
l.irgc cnntrihut!on. placed a re• ;Jl"" ih1lily on the Af!H an<l it staff Ill 
carry out the programme. II ,, I.\, 11 Jill 1cult ta,k. hut it would he 
un<lcrtc1ken with enthu,ia).m, t• H~ul I i'Jd materially to the industrial 
anll economic pro pcrity <11 the .:<Jt. ?ft) 7 
On 22 Ma) 1959. the then Minister of ~ines, Senator J de Klcrk. , · d 
the Atomic Energy Amendmem Bill (No. 56 of 195!1) for a s,._ ,md 
rime. In the debate that tollo\.\cll he infonned the llou t' of A-.semhl 
that the worlll was on the threshold of ne\\ development 111 the 
peaceful application of nuclear encrg), and the watch-word m 1hat 
conncct1on wa research. ror that rea,on rcprescr on the AEB 
had hccn granted 111 1958 to industry, to commen.:e a , ESCOM. 
I he 8111 he said. \\BS being introduced to make th1~ re earch po ~ihle. 
lie 1nlormed the House that certain im11tution~ had <lficrcd ~rant of 
con idcrahle amount, for research purpo c . The Governmcm had 
~1ccep1ed that ofter and had, in tum, undenaken to contribute 
COl'!;1dcrahlc amount, 111 rc.carch annually. Con e4uemly, 1i1~• State ' 
R.1tr.• t nstruc1ion Compan) al u donareo funds fc,r 1hc Re rar h 
1'1,· 1AlCA1 A1,nual Report or tht .\tomk 1-'nc-'l!) Roard, 1960, 
p 
7 1\1 • ~oux, • Aronuc Inergy Research and Development Proi;rnm,nc or 
St 1!1 .'\Inca", SA M«hankal fnglnl'tr, N11 9, Occcmbcr 1959, pp. 115 
1 lt> 
8 In I 9~a 1hc Aromrl Energ} BoarJ t\Jnpnsrd the folio\\ ms per Sc.ins. 
Chamnan Senator. the lion , J de Klcrk (Mrm tcr of Mm:s), Dcpul) 
Chairman: dr I rw Schumann, 1nc111bers JJA r-.cl (Sccrc1o1ry of Mure ). CS 
Md .can ( t ran ,aal and Orange ~rec Slllll' (harnhcr ol Mir cs 1, IIC Koch 
(lrnn~,a;,I and Orange Free S1atc Chamber al Mint's), AC\1 C11m1th 
Bowden (Director of hu.lu~mat and hnanc,al Comp.ante·>: Dr AJ V,s er 
«Mnnagm D1rcc1or, Wnl1111), Dr SM N.iudt (Prcside111, Council for 
1cn11lk and ln,h1,1nal Rc\earch). Dr JT llamni;h tCh3mll.ln, !:Icemen} 
Supply Conum,sionl, Profe or SE Oo rhuitcn ,r,.:urra l'1mcr llyl, DU 
,an Gcn<J (Allornc) at l..aw1; r,p Joo,re 1Sccrctal) tor E,:~mal Alla1r >: 
Rr c,1r1:h Director: r>r AJA Rou~; Sccrc•ary; JA Rc,<l, ,,.lTAl Annual 
Rtport or th, South African Atomir Enr'll~ Roard, 19~9. r, . (1) , 
217 
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contribution r, research h:i I 11lrcaJy hecn inclUllL<:! in the l>cpartmc,11' 
hudget for 1h. i ,f tinancitl )Car. 
The ch1cl ohjec, of that Hill "as to provide for the mC,\,sron in 1he 
fund of the Atomic Energy Board ot mone) mad,: availuhle hy the 
Srate and granted hy pri\'atc institutions for research pu1posec; The 
GO\ernmcnt wa prnnding the foundation for a cparatc Atomi 
Energy Research Account. rhe money 1m the .,ccount not required 
i111111cd1atcl), \\nuld be deposited with the Public Deht Cn111m1s-.roncr, 
·n order to cam intere t.9 
During the dchate on the Atomic Energy Amendment Bill m Ma) 1959. 
RP Plcwman, Unucd Party member for Johanne!'>hurg (North>. wa'-
critical of the amendment. ! :e <.aid that t~ .. 11~1;J tor secrecy and for 
withlioldrng the financ,,: re ults of the AEB from Parliament wa!, 1,, 
longer ju tified m 1959 I le was relcmng to .uh-c!,w:,e 7 of the 
pro1 ed amended ection 1 he cttcct nf that pankular !.Uh-clause wa 
1h,11 1he ccoum of the AEH and the report of the Auduor-Gencrnl, 
in tead of being uhmitted i11 the nonnal way 111 Parlian:ent.U)' 
u1,erv1s1on \\Cre ubmitted to the GO\emur-Genernl. lie nid tha. 
provision wn a carry o er fmm the 1948 Act. The ;mwi ion l,ad been 
m en.:d when th 1948 Act "as pa scd and uranium vas rcga1 de\! a a 
,nineral of '-Irate ,ic value. It depri\'ed Parliament of its prerogative of 
ha, m financial control over the money ii granted tl' a h...-idy 1f it, O\\ 11 
ere tion, the AEl:3. He wa-. of the op•nilin that th:: prc1ugauvc ol 
f'am~-:.l!nt. to excrci control over the money it ,oted, hould be 
resto,c :. In Aug,, t 1958, Dr 8 Wll on, Member of the llouse <'f 
c111hly for Ho fl,lal. C.ape, had made ?. 1'imilar reque t. He hclic,cd 
the crccy "ith regard to nucleiir energy h. d pa seJ. lie ~aid that he 




had learnt much ol wh;i1 was happening in South Africa from a Replin 
or the United Kingdom Atomic Energy Authority. 1o 
In reply the Minister of Mine~, said tJ1at he agreed with Plcwman tha1 
the report of the Auditor-General ,hould be suhmi11cd to Parliament. 
The difficulty was that a research fund was hcing cstablishcd. h was 
impossible. al 1ha1 time. to dctennine 10 what C)(tent the prorosed 
programme for nuclear rcscan:h and development would de,nand 
.,ecrccy Should no1hing in the research programmt! demand .,ccrccy. a 
1,hort Bill would be introduced the following year to continn thi: 
principlt! that Plewman was advocating. 11 
fhc Acts to amend the Atomic Energy Act. 1948 {No 27 of 1958, No 
'35 of 1959) provided the required lcg1slat10n for the Nuclcar Research 
and Development Progr,unm: •~ 
Org11nis11tional Measul'Cb 
I II tran• l;1ting the twelve theme., of Dr Roux• s Research and 
nevclopmen, Pmgramme into actioll thl' Atomic Er.e1gy Board a<lnplc<l 
a philosophy of app11:n1ing te1 .om11 ,/ttces memhers of 1,rganititliorn, 
,Jch as the C'SIR, the mining induscry, the Gov.:rnmrm Metallurgy 
Ltbtirator~· nnd '>taff oi the AEB ibclf. In this way the ,· , :,erienct: and 
adv1cL of" W,ii.! range of ,:11crcs1s lx•·:ame availahle. Advisory hodie\ 
,u,·h as the Nuclear Pmwr Committee, the Marketing Advisory 
Com:-nillee end the National Comm;ttee of Control over Radio-activc 
Waste Disposal. wl: \ i providco au vice nm only to the Board. hu1 ,,lso 
1.l Dc:uatc on the Atomrc Cner,i.?y Amendment B111 (~o . .14 ot· 1958), As.sernhl.t 
Oebat~. vol. 97. 4 July 25 August 1958, 20 August, col . 2575. 
JI Assembly Dcbat,··. vol. 101, 4 Mav • 5 June, 22 May I 959, col. 6487-6490. 
12 Statu,es or tt,e Union or South Arrlrn. Act No 27 of 1958 and Act No 35 
of 195-J. pp. l~-1-141 a•id rp 16:).J64. 
.. 
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1111 a nation.ti le\cl lo csrahlish a uniform policy 1hroughou1 the counl1) . 
came 11110 being.13 
The 11c1ual e,ecution ol the Awm1c Energy Re earch and Dcvelopmcm 
Progrnmmc \\.ould he under the din!cllon of Dr AJA Houx in his 
capacity as Rcscan:h D1rcc1or of the Atomic Energ} Board. llowevcr. 
hcfon.' the prngramme could be properly implemented, the twelve 
lhentes of lhc research programme had to he hroken down into pecifo; 
projects . South Africa had capahle scienti\ts und enginel'rs \\.nrking 111 
variou operations, hut nor necesc.aril) qualified in nuclear field ol 
ciem:e. It was. lhcrelorc, essential that suicahly qualified ,ciem1,1s. 
with capahilities to lurtht·r their competence in nuclear science he 
appointed and sent OH:rsea, for further training. 
'Jo a,sisc the Re,carch Director with this task the Atomic Fnergy Board 
approved the appointment of five experienced ,;enior ~cientiw, 10 hc,td 
five research d1vbion,. These men wnul(J er 111 motion \anous 
programmes and projects of mvestiga1io11: Dr MG Atmore - Chicl 
E.ittraction Me1allurg1~1 (Raw Materials Re carch and Dc\elopmcnt); 
Dr SJ du To1t - As istam Chief Phy icist: Dr WI. Gram - Chier 
Engineer; Dr U le Roux - Chief Chcmi,t; ,tnd Dr JP llugo - Pnncipal 
Research Officer (Real' lor Metallurgy). 14 All the e appormmcnh were 
permanent except in the ca._,. of Dr Atmore. \\ho had been seconded to 
the Board's staff from the uranium industry. for a period ot two 
years. 1~ 
The various directionc; or themes of Dr Rol x's programme. i.e. r.tw 
matc:rials. nuclear power. radio isotopes and fundamental re,;earch. had 
to he m;ide a rcalit)' hy establishing lnbornrones, where pra1:1ical 
invc ... tigation and re"t!arch could he cnrried out. Theme J ot the 
I l tAECA) The Wa)- to Ptllndaha, Al 8 puhl11:a11nn, p. 2 
14 AR Newh)-Fmer. Chi>in Reaction , p 61 , 
15 Ibid., p 61 : (AFCAJ Annual Report of lhe South Afrkun Atomlr 
Entl):} Ro11rd, 1960, p. (iv): 1961, p (\'J). 
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programme (researc 11 and development to improve methods of mining 
and extraction of un•nium) became largely lhe pre~.erve of the mmmg 
industry. 
Several month!-. b(!forc the nuclear energy programme was finally 
accepted, approval was obtained to proceed with one spe,·ific project 
which had been provided for in Theme II and Theme III of the 
proposed programme. 11• The themes concerned the processing and 
refining of uranium for reactor fuel. Dr Roux informc,j the 
Management Committee of the Government Metallurgical Laboratory 
(GML) that certain aspects of the Programme dealing with the 
producuon of nuclear-grade uranium and uranium compounds would 
have to be undertaken by the GML in conjunction with the uranium 
industry and the AFB 17 The GML and the uranium industry had the 
trained staff, experience and facilities for undertaking work in that 
field . Dr Atmore. then the chief metallurgist at the GML. was 
rcsponsahle for the tonnulating in more detail the refining of uranium. 
In a very short time. a project team of experienced men consisting of 
Dr Atmore as project superin1endent, Dr RE Robinson and JS Fn.:er. 
both sei:onded from the uranium industry. and A Beal seconded from 
l\fru.:an Explo,1ves and Chemical Industries was set up.1k The Atomic 
Energy Hoard had direct 1.:oncrot over the work done at th1: GML. 
As a result of relcac;es of technical infonnation from oversc,1•;, the tin,t 
stage of the project progressed much more rapidly ,h,,,1 nriginally 
envisaged, and the second stage was initiated at the end Jf November 
1959 The second stage consisted of the design and construction of a 
pilot plant w produce a nominal output of I 00 tons of nuclear grade 
uramum per year. The plant would incorporate the following three 
16 A~ mentioned in a previous chapter Themes I, II and Ill of Dr kO\;!l ' s, 
Alom1c Energy Research anti Ocvclopmem Program dealt w11h the processing 
ot uranium. 
17 J Levin: The Story of Mlntrk, 1934-1984, pp. 142,143. 
18 (AF.CA) <\nnual Report of the South African Atomic Energy Board, 




lw,ic processes the "Wet "way pro1.:•!~s" from concentrate, ,11 uranium 
dioxide to uranium tctralluoride•; thr: "Dry way prorcss" from 
uranium cnm.:cntrates to uranium tetrafluoride and the Wet fluoride 
process" from uranium cone,;: tratcs tn uranium tetrafluoride. !t 
in,;ludcu facilities for the proauction nf uranium dmxidc pt:llct~ and 
vacuum remelted uranium. It was anticipatt:d that the proJect would 
advance rapidly enough for uranium metal• to he produ1:ed by the end 
of 1960.1'1 
D1 Atmorc'.s appointment as Head of the Extraction Metallurgical 
Divbion hrought about that in November 1960 he became Director of 
the Government Metallurgical Laboratory. 211 C Dr Atmore held these 
pm,itions until April 1961 when he returned en his position at Anglo 
American Corporation.) 
It wa<. unde1 the direction of the AED and the supervision of Dr Atmore 
that the pilot plant for nuclear grade uranium was con~tructcd at the 
GML in a remarkable short space of time. In March 19() I the p1l01 
plant constructed at the Government Metallurgical Laboratory was 
officially opened by the Mi,1i tcr of Mines. Senator J de K!erk. and a 
kw months later the first ingot of high purity uranium metal was casr.21 
By 1961 11 was in a po~ition to produce several of the range ol nuclear 
grade uranium materials essential for power reactor and uranium 
enrichment research. 
Dr RF Rohinson held the dual pos1tton ol Head of the E.lCtractmn 
Metallurgy Division and Director of the GML from April 1961 The 
Government maintained a controlling position 1n the affam ol the 
19 CAECA) Annual Report of the South African Atomic Eneflt~ Board. 
I 959, pp . 7-9 . 
.?O An agreement drawn up between the AEB, the Mines depanmeni and the 
University of the Witwatersrand (which offici:.!ly came min cfled 111 April 
1961) Mated that the Head of the fatrnwon Metallurgical 01\i,.ion ,it the 
AEB ~houtd also be appointed Director of the GML. Sec J Lcv111· fhe 
Sto') of Mintek, 1934-1984, p 145 




GML. !'he Mmisler of Mine appoin1cd a Supervi ory Cornn iucc to 
mon11or \\Ork carried ou1 hy the F traction Metallurgy Divi ion an<l the 
GMI.. The Minister, Senator <le Klerk, appointed Dr AJR van Rhijn 
(Mini tcr of Mine~ from I 953-1958) a Chainnan of the Supervisory 
Comnuttee. Other nwmhen, \\ere Dr AJA Roux. JJA Ncl ( ecrctary 
for Mme >. Prole sor WG Suuon (Rector of the Univer it) of the 
Wuwatersrand) nd Dr RE Rohinson (Director of the GMl.1.2: 
Dr Roux "as fully aware of the ur •en y of a supply of cylinde clean. 
high quality uranium heutluoridc.2' h 1 11 critici,lly impo ant 
material 111 the production f enriched uranium n ll I th.: ori!y 
compound of uranium which i I nonna I temperature · and 
pressure . Thi property is c sential tor all cnnchment proce scs A 
uppl) of uranium hexafluoride was therefore a necessity 11 the re carch 
programme wa to get under w11y. With the prnd,•c11on of ur.1nn rr 
hexatluonde highly pecialized production tcchmquc ha,c to be 
uuhzed Very tringcnt fcty precaution" mu t he taken in the de ign 
ot a uranium hex fluoride plant. in the lecuon of m tennis for it 
construcuon. and m the opera11011 of the plant for \\hich ophi tic ted 
instrumentation and control ystcms re e scnual Work 01. pl nt to 
produce UF. w stancd in the early l960's by the CML. The 
contrO\er ml proce sc for uranium tctr fluoride and urnmum 
i,cxanuorid production hoth requin.-<l either 11nhydrou~ h) drofluoric 
a 1d or lluorine gas, neither ol whi h "ere produced in South Africa . 
Consequently an alternative method, the so-called Fl.lJORO 
procc s•. involving the oxidati n of UF, \\ de,eloped.2" 
Dr RE R0hin on who was appointed as the Al:B', lirs1 Director of 
E:~trnction Mctallurg) m 1961 belie,~d th t although the uranium 
extrn'-11on procc s in u on the mine wa opcratin • ati factoril). 
22 J l..c,;1n: n,r ~IOr") or llnh:I., 1q34.19s.a, pp. 152-153 
23 Ibid. 
24 AR Ne\\'h) Fr~r f h11ln Rraclion p 74 
22:1 
Stellenbosch University https://scholar.sun.ac.za
D~" atcr mg ycllo" ammonium diuranarc ilt'',ir,• d1~1,,,,h tu the ,i:nrral calcining pl,1r.: 
., . 
- ' 1,~ 
. - . . ' 
.. • I ==""------- • t'; 
Stellenbosch University https://scholar.sun.ac.za
l 
there was tremendous scope for thl' improvement of thm,e pnx·e.,,c., and 
the development of new ones. In the early shties The Central 
Calcining Plane collected the amm<mium diuranatc• <ADU) slutr) from 
the extraction plants on the various mines and proces~ed it to .1 dry 
uranium oxide (U,O.) or yellow cake of con .. i,tently high ,tandarJ for 
cxpo11. Dr Rohinson believed that the extraction proccs-.e, could tlC 
developed to a stage where thl' ammonium diuranate c1)Uld be convcrted 
to uranium oxide. uranium tetrafluoride and uranium hexallunnde 
without the need for add11ion.1l punllcauon -.tep . fie wa, m the 
advantageous fl(hlt•on of hcmg ahle 10 draw on the knowkdge and 
expertise of his own AEB ~tatt, of the GML and the 1:1in111g indu tr) 
itself, and so to fulfil his mandate uf placing South Africa in a position 
to pwduce any fom1 of uranium that might t,c required h) the nudeur 
power rndu~try ,II the lowest podhle co,1. 
lhe Ra"' Mate11a!, Recovel) Programme inrnhcd 1mcst1gat1ons into 
the uranium leaching pwcc ~s and the de-.elopment and 1mr1e-me11tation 
,if the Butnex sol-.cnt c traction mcthod.2\ 'I his method contrihutcd to 
the proJu~tion ot a high purity ammonium diuranatc suuahlc for th-: 
comcrsinn uranium hexafluoride. The AEB, in a joint un,.h:rt:i i.: ;ng 
with the ,t;1lt llf the Buffclslontdn GolJ Mine and the General Mir,ing 
and Fin:ince Corporation incorporated the IJultlcx procc s :u the 
Bullelsl'ontt•in uranium plant. The inve~ligation known a, the Bultkx 
Project commcn cd in Octohcr 1963.2•• 
The field of Raw Material-. Development would he the rcsronsih1lity of 
the Gei,togkal .Survey. In the execution of the programme rhc AEB 
25 Sec Tcchnu.:al Addendum lor the e~pl:ma11nn uf the Ruttln ~ol\e111 c,mac11on 
method Dunn the 1970' \ the J>urlc\ ol\cnt c:m 111111 methoJ lltl<l the 
coun1crcurrem ion c,change (CIX) proct·~~ were Jc\eloped 10 ,mprmc the 
qualit~ of chc ammonium diuranatc. AR Nc~b) •f·ra\cr : <.:h1.tn Rcartlon, p. 
71: J Levin lh, Stor,t of Mlntt·k, 19.l,M 9'14. 
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also made full use of e:ias1ing faciht1e I in 111utmn In indu ti'). the 
C 'IR nnd the oulh fn an unhcrs111e z, 
Ah hough Dr Roux ' Re carch and Development Pro ,r mme m1 ht 
have created th impre ion that i1 would invohc pplicd research only. 
1hi wa not the case. In man) of the proposed inve t1g111i n'- ii was 
e scnti:,t that fundamental re arch woulJ be conducted o 10 provide 
1hc lla1a on which 10 base the pplicd pm ramme. Mu h of th 
technical d ta could not be obtained from overseas literature. therefore 
fund mental tudie would have to l,c ini1iatcJ nd a research reactor 
quired oon po ihl . 
F RI I rutcl th I-' .t hlh,hm nt of P llndaba 
Titc ame immediate progre (ns wa chieved ,, i1h th ra material 
programme) \\& not po ihle "ith the re t of the progrnmm • hich 
wa more directly con emed -. ith nuclear en rg Th detailed 
fonnula1ion nnd implementation of that would require the peciali:r.ed 
tramm O\ersc,, of both senior "ell s Junior taff mcmhers. and the 
prov1s1on of pcciah1.cd faciht1c . 
01c c4u1 ition of research re tor h) South fri n w n e ntial 
in the implementation of nuclear energy rcse rch nd development 
pro r mm in the country. Re tors arc built for peci 111.ed 111 k 
outh Inc required resc rch re ctor that \\OUld provide r dia11on of 
varying mien II) for u v ricty of e pcnmcnt Dunrtg l>r Roux's 
oversea 1our in the latter half of 1957, he \\D hie to visu 
rcprc nuu,ve type of II the re c rch re tor,; wluch were m or,cralion 
in th We tern World . Full details of mo t ot these \\ere contain J in 
27 (AE A) nnual Rrpnl1 or th tomic f nl'rll) BoanJ, 1959, pp 7-8. , Thr 
"•> to l'l'llnd ha, pp. 7 • (Al:C ) AJA Roull. , Propos d tom1r 




his ov,:1 cas rcp1.lrt 1~ In Dr Roux 's Propost:d Atomic Encrg_, 
Resenn·h and Development Prograwme of South Africa .1 list is 
given 01 those re,ean.:h reactor types from which a i.:lwicc would have 
10 be made for the South African f)rogramrnc. All the American multi-
purpose research rcactnr types selected hy Dr Roux, were fuelled with 
cmichcd uranium. 
[)r Roux selected a number of American, British and C.1naJian mul1i-
purposc research rc;1ctt1r types from wllich the one most ,uitable h1r 
South Afrkan re,carch would be ,cJected.2" Tht: coM ol th1.:sc n:actl1rs 
rangcJ from I million dollars to 4 1h million dollars. All thc,c reactors 
\HlulJ provide! ,1dcqua1c research reactor facilities for the South African 
progr,,mme. Dr Rou, was cominccd that it \\oul<l be ~hort-cdglucd to 
huy a 1 ca"to:- with a low neutron flux and as the sc' .cl ion of po,._,hlc 
,e.,earch reactor, indicf!lcd r:0-.1 of the rca1.:t111s suiiahlc for Suu1h 
Afric:t would have 10 he fuelled with enriched uranium.3° 
Wh n 1hc Gover nmcm approved the: Board ' ~ Re-.carch und 
Dcvclopml"nt Pro~r:11n111c, upprmal w,1 also grnnteJ for the p11rcha.c 
ot a nuclear rcse:m:!l reactor. That portion of the programme directly 
concerned With 1hc reactor, would he carrit!d out hy the Atomic Energy 
Hoard. A~ mentionc.:d previou,ly. 1he hilatcral inter government 
agt"eement between the USA and South Africa (Jul)' l Q57) had prnvidcJ 
111 \'1d. Atom1e 1-'.nrr&,'1' R~carch and f>t'n·lopmtnt , \ol. I. II , Ill , Re cnr,h 
Rcac1or~. 
~'I Rea tor t)lir~, ch.-ctcd b)' Or Ro11, • cn1e pr11:cnt~t• c:nnchcd uranium Ill-
235) required tor tud ,~ ~1vc:n in lm1d,c1s ) Am1mcan: l·ng111c.-cr111g re t 
Reactor ([ffR) (9~ .·•%>: Ma1mals Tc\tmg Rcoctor <MTRI (9:l ,4%1; 0.1~ 
R1dgc: N111unal l.aborntory Rcscarch Reac1:>r (ORR) (full> ~·nrichc:tl Ll-235>: 
Argonne Resear~h Rr.nctor !CP-5) (ZO%); MIT Re\carch Reactor (ll1ghl) 
cnmh«h; Omcg11 We:\! (90%): Watc:r Boller Rca,h)r \!lllli rnmhcd uranyl 
,ulphateJ: Swunmmg Pool Rrar1or (20% or more). Bnllsh; BEPO (Na1ural 
uramum mc1.tl anti o:udc:l; I IDO (U1unmm 21:'il: DIDO (90'1.1: Pl.llTO 
('Xl)$t : MERLIN <KO%). Thl' tanau,an Muhi PUfP(l c: Rt:ll'lllrs <clcdcd 
were. NRX 1Natur.al uranium} an<l NRU cNa1urnl u1an1um). 1AECA\ AJA 
R1)u,: l'roptl)cd Atomic Encf(O Re,,carch and Oe\clopmrnt Pro,:ntmmc 
of South Africa, pf> 91-98. 
JO AJA Rou, Propos<'d Atomlr Fncrg_i Research and l}(H~lopnmtt 
Proanunmt• or ~uth Afrka, pp. 91-911 . 
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tor the acquisition of a re,carctl reactor for South Afnca . Despue 
mounting poli11cal ditfrrence, the "lcuer of imentionr for the purcha,;e 
fthc re ean:h reactor, called SAFARI I, was signed on June 17. 1960. 
in Washington, USA. (SAFARI i, the ahhrcviation for South African 
l·undarnemal Atomic Reactor l:i-.1allat1on. "I" indicates that it was the 
fir ~1 research rcactor).1 • 
The Oak Ridge National Laboratory Research Reactor (or ORR-type) 
was elected hy the South African n11clear authoritie as he111g the mo:.1 
\Uitahle for the South African resean.:h programme. Oe,pitc J>lilitical 
lllsagrecment bet\\ecn the two countries. training of personnel \\as nor 
hindered during the fir. r rtve year, (1960-1965) of the Research 
Programme. A !.even-man research reactor operation~ tc:1m \\as 
appoinrcd 111 1960 and sent for training 10 the Oak Ridge National 
l.atloratory l/SA, where the ORR-type rcac:or haJ been JcsigneJ and 
Jc, doped. There the) familiarized themselves "1th the intncacie of 
the re.ictor. On their return they were re pon 1hle for the alct) and 
ettic,cncy of SAFARI I. 
Before the Cabinet had actually aprrovcd the proposed nuclear re carch 
and development programme in September 1959 the Atomic Energy 
Board, confident thar the programme would he approved, had 
au1hori.,ed th~ comme™=emcnt ot a survcv to locate a u11able s11e tor 
the SAFARI J reactor and the future National Nuclear Rc,carch Centre. 
To AR Newhy-Fra er and John R Colley \\ ho haJ 1,ome year ol 
c pcrience in lhe heavy chemical indust') fell the ta. k of Jetining the 
applicahle criteria 10 which the South African Centre ,hould conform 
and of undertaking in itu invcqigations of all po,sihle locationi. for the 
Centre. 
The criteria to wluch the South African Nuclear Research Ccmre should 
conti.mn were those ol (a) pro~imity 10 the mining and manufacturing 
indu:;1rie , the CSJR and the t.',rcc northern unhers11ics of Pretoria. 
31 (S,\l.l ,,\f<'Akl I, Af:8 puhhLlll1on, hetoria 1%~. 
21.7 
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Po1cheh1room and lhe Wi1wa1crsrand and (h> lhc vicini1y of a rl\cr 
w11h a con tan1 minimum daily flow 1lf some 5 000 cuhic me1cr ... J2 
ll1csc two cri1eria dictated 1ha1 the new Ccmrc would ha,c to be 
located wi1hin a rca onahlc diMancc uf 1hc Crocodile. S1erk<;1room, 
Mooi or Vaal River • hu1 ,101 clo,cr than 16 km from any uh,tan11al 
centre of populauon, Reconnai ancc of elcc1ed 1uca, in a large urea 
of fmn vaa!, bounded hy the line Vaal Dam 10 Potchct\troom, in the 
uth, and Ru tenhurg 10 Pretoria in 1hc nonh. was undcnaken hy 
Ncwhy-Fra<.cr anti Colley. Each c,cning the 1v.o cnginccr5 recorded 
their findings and finally hy a proce~s ot climinatmn, -.ix pos iblc -.,cc, 
remained a po s1hilities . I he mo t promising 11e \\as at Pclindaha 
immediately ourh of the lfartetx.--c poort lrrigauon Dam, nJ the 
econd choice was located ju-,r north of 1he Dam, hut even rhe c had 
drav. hacks. l'he latter hordcretl on an area ol illlelbi, e mall 1am1 
":11crcd hy cana" from the Dam. v.hilc the ac<-1u1,i11on of the Pdindah,1 
11c on ttc ea,1 h,ml. uf 1hc Crocodile River \\ould ha,e rc<-1uired no 
fewer than fifly- even separate negotiation with 1he diflercnt o\\ ner of 
th prupertic involved However, the general PelimJaha rca rein incd 
the firq choice am! the Dcpanmcm of 1.anth v.a,; insrru tcJ hy the 
Atomic Energy Board 10 keep a wa1ch for nny uiiahle property which 
might he acquired. A1 1hat critical ri,nc 1hc larm Welgcgund, hordcring 
the ca,1 ,it.le 01 the Croc1l\lilc River, unexpectedly changed hand • llul 
rhe deal was 1101 wmplctcd. The Departmcnr of I.and" ,1cppcJ in and 
hough! the land on hehalf ol the AIOmic 1:ncrey Board. That i1 had 
been hought hy the Atomic Energy Board \\a, no1 re\e,1led, trier 
,ccrec,> being maintained 10 prc<'ludc uny r<>!>'-thility ot lanJ 1x-culator!.. 
gelling wind of the projc"'t and huying up land in the urea ... ot m1crcS1. 
AR Nc~h) -1-ra er cummemed that it was no ea ... y ta,k avoiding 
,carching quc ... 1ion~ from local residenh .J' 
'Z AR Jl;cv. by-1-rascr: Chain R~ctiun, p 47. 
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Pelmdaha 
(Source: A tom1c Enc rg\ C'orporar,on) 
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As I rtmem nf I ..ands had lo take a quick dcci-.ion to huy the 
Welgegunll farm, an in-depth investigation as to the ui1ahility of the 
I 000 hec1are area, for a nuclear research centre , followed alter 1hc 
purchase. The conclu-.ions reached hy the invc<;tigating team were 
more than satisfactory. The AEB approved the acquisition ot the ,iu.: 
and authori,ed 1he steps necessary 10 complete the purcha,;e. ~• 
Throughout the world it was accepted practice 10 refer to research 
centre\ hy the name ol the town or village se:-ving the estahlishment, 
11.lr example Oak Ridge. Harwell. Chalk River and other\. 1~ Enquirie 
hroughl to light tha1 during the 1920', plans had hcen drawn up to 
e tahl i..,h a township there 10 he called Pelindaha. a project 1ha1 never 
came 10 fruition . 'J he meaning of the word wa~ a conjunc1ion of two 
African words pdtle mcanmg "finished " and mdaha meaning 
•coundl ". The Direc1or of 1hc AEB, Or Roux, felt tha1 the meanmg, 
implying "the end of the di'icussion". was appropriate: enough haJ 
Ileen discus,;ed, it was time to get on with the c 1ahli hment of a 
nuclear centre.3ri 
Work was started on the design of the centre at PeliP<laha during the 
middle of 1960, At 11 :00. June 5, 1961 , a ,mall infontt.tl group nt 
,;cientists, hu~inc<,smen and pressmen watched the Deputy Chainnan of 
the Atomic Energy Board. Dr l'EW Schumann. turn thc llrst few 
padcful-; of red earth on the: site of the SAFARI I rcacwr huilding - a 
symholic gc~rure repeated by JD Roherts, Managing Director of the 
compan} chosen as main contrcc1or\ for com,lruction of rhe reac1or 
complex. By July 1961 construction was commenced on the -.i1e.J7 
J S lhld., p 48 
.16 (AfCA) The Wa) lo (telindaha , p . 14. 
J7 Dir Burger: 6 Junie 1961 : • wcrl. llegin aan Kcmreal.1or"; AR Nc"-l'>r-




During IJ1e 1950's, the small administrative staff of the AEB was 
housed ,m the fourth floor of 1he Menno Building in Central Pretoria 
The administrative personnel or the AEB moved to Pelindaha in July 
1963 and in t.he same month t.he Reactor building was occupied by 
additional staff members. Also at Pelindaba the Chemistry building. 
Accelerator, Warer Purification Works and a portion of the Reactor 
Engineering building were completed by the end of 1963. 'M 
The estahlishment at Pelindaba centred around the research reactor 
SAFARI I With t.hc design of SAFARI I virtuaJly completed, the 
South African sc1cn11sts who had been working on it at Oak Ridge, 
USA, returned to the Republic and set about the task of integral.mg the 
activities in order to prepare the construction that would house thc 
reactor. 19 Stage succeeded o;tagc as the gaping excavations were filled 
with massive concrete foundation~ and the grey walls and heavily 
reinforced reactor pool structure rose upwards to be finally topped with 
a dome roof. Only then could 1.he kilometers of pipework, the intricate 
cablmg and the aluminium components he installed. Accidental 
damage to tht completed reactor vessel in thc USA - then undelivered -
set the project hack:10 Although schecJuled for completion by the end 
of 1963, lhb was only achieved by the end of 1964 
The installation of the rt:actor vessel and th,: construction of the 
concrete base slab posed some difficult problems. hut with per\it.:vcrance 
thtsc were overcome and tt1e reactor wem critical at sunset ( 18:30) on 
18 March. 1965. 41 In ordcr to operate the reactm. South Africa wa~ 
completely dependent. on a supply of 90% enriched uranium from 
J8 <AECA) Pclinduba, AEB. Brochure No. 2. 1964, p. 5. 
J9 (AECA) Annual Report of the South African Atomk Energy Board, 1964, pp 7-R 
40 There was •pecula11on m ~ome Sourh African circles that II could ha\c been 
deliberate on the pan or an unknown individual. lmcn icw with 08 Sole, 12 .t2. 1990. 
41 (SAL) SAJ,'ARJ I, AEB Publtca11on, Pretoria. 1965: AR Ncwb~ Fmer: 
Chuln Reaction. pp ~2-54 
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overseas. At that time it was supplied from the United States of 
America 42 
A trilateral agreement was sigm:d by the Republic of South Africa. the 
United States and the IAEA (26 February 1965). Since that date the 
Agency ha~ been applying safeguards to materials. equipment and 
facilities tran<:terred to the Repuhlic. Thc United S1ates Government 
was prepared to renew an amended Agreement for Cooper~Hion 
between I.hat Government and the Republic ot South Africa on 7 July 
1967.41 
In the tles:gn of the centre at Pelmdaba the Republic was in the 
fortunate position of hcing able to draw on the cxpcriem:c of other 
countries. The expansion of nuclt•ar research fadlitie~ m Europe. the 
USA and Britain had taken placc at a phenomenal rntc during the post-
war periild, Mu .. h of the devclllpmcnt and the mistakes that came with 
it, could not have been foreseen by even the most far-sighted. The 
m .:call practk:il design phihlsoph) adopted at Pelindaha rellerts to a 
large extent the general consensus ot opinion on the -.uhjcct at the 
beginning of the sixties. Generally speaking. the ,itt: could he Jividctl 
into "llot" and "Cold" zones. Hot areas mean tho~c where there is a 
possibilitv of ra<lio-actiw contamination 1aking place: cold areas, 
where there is no possibility of contamination. 14 
It became clear at an early stai;c in the Jesign of the centre that large 
ponions of the various buildings would he eon,tructcd in remforccu 
concrete, one of the mos1 suitable materials for radiation shielding It 
was also the most economic.i! arnl generally accerteu method of frame 
construction in South At:ica . Internal protection walls were 
corn,tructed in lmck. Air-tighrness was desirable between laboratories 
4Z (Pri\'ate cullc,11on DB S,ile) OB Sole "The R1~e of Nuclear San,11on\ 
ai•amM South Atnca• . American Re\'IC\\, Jan 1986. p J, 
43 (/\ECAl l\greemcnt for Cooperation a\ amendi:d, Anicle IV IA.:!) : Article 
VII tA l 
44 (AEC Al Pellndalm, AE& Puhltcauon, Brochure No .:! , I 9€H, fl , 10, 
231 
Stellenbosch University https://scholar.sun.ac.za
anti cl cv. here. 4~ A system wa\ 1n~tnllc.'d 10 e>.1rn t rndi, .. c1ivc nwucr 
f11>m ~omami1,a1cd h4uid wastes The Wtt 1e Dispi)saf Ccnm.· \Hluld 
d~al wi1h the 1.fopoi:il tlf oh<l raJ111 ac11ve \l.a,;rc ,ind 1hc 
tkc11nta111ina1ion ol t(fUtpmcni ,,hi1.:h had become mJ,o ,ICll\'C.4" 
Tht' Pl'liuduna ProJt I 
As mcn11011eu, Ille 1cscan:h rc.:.idur, ' l·ARI I was one •n11111r pn)JCCI 
11111ialcd h) lhe A10111u: I ncrg) Hoard in 1hc early s1X11es The second 
maJor proJc I v.as 1hc dc\elopmcnt nf lhc narural urnnium rcacror 
UIIICCpl 
l he C 11m11ssmn nl I n1.1uny 11110 the r,1ph~·a11or. of Nu le r Powe, m 
South J\f111,:. puhlrshcd 11s li11d111,e, 0 ,1 I Arml 1%1:'7 Ir conctudt.-d 
,11nong r 01hcr lhmg 1h I even thou •fl 
need lor nuclc 1r po\l.cr pl 111 11 st.-erm.-c. 
. :1 fn had no 11nmcd1 re 
·• ,1111hle th I nui:lcm cncr ') 
v.a., lht• pm,cr ourcc ol tht• future"" dun:. Ill, ugh nuclear 
p,1\,cr prod111.:1m11 m Snu1h Inca 111 lh" 1960' " not n urgcru one, 
the , ,11lahil11) ol f()\\ cu,1 unuuum md,cmed 11t;i1 nu ·Jcar pov.cr 1111 l11 
he e~onom1 I 111 Stiurh Inca 111 1hc not 100 <11s1 111 tu1urc. 
I he South Alm:an '-CICHW,ts undcrco111g nu lcai 11a111111r 11 rgmm" 
'111011.11 I hor ror llchc\ed 1ha1 a Mm should be m Jc 1n d..:\clo1,111" 
l}J)C ol reactor su11 hie Ill • ourh fri an corx.lumns. pn:~ccr 11n 
\\ luch sc 1c111I~h ol , 111nus <IH,L 1plmc could work 10 •ether hen 
thou 1h II "'ns knov. n III lhe curly s1 11c lh I cnr 11: ht.'d uran1u111 v. ,mid 
c cnruall rcrl c n~11ural u11m1urn us lucl 111 nu lc.ir Racrm . inc • uuth 
4~ ( I I PilincLtha, Al H Pubhr:111011, Bh>1:hur<' No 2, 1964, 1► IO 
4ft lh d., fl 2 
47 IH', 61 .21 AJ1nl IY61 Hq,c•tl lruu lhc ppll Mliou ol l'od, ll l'11Mr1 In 
Souch ,\frt (undrr lhc ch tll'TW'lslup of l>U I ,ir~ th, 
lh 11,, pp 40 I 
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\fracan CiO\«.'rnmcnt "a l'C!it1lute 1ha1 South Alrri..;a hould not he 
depcn lant on n lorcign ourcc for reactor uel "9 
Fur ~ou1h Alric., 10 embark on the devclopmc111 nt nu~lc.u r~actcr. 
"h1ch wac; 1ill in 1hc c~pcramcm1tl Ut e, s II had nm hccu dc,.:lopcu 
O)\\hcrc cl • in the world, \\OU!d tmolvc cun tdcrahlc c~pcn c ~,, 
rtic invcsu •a11on mto Ilea, water produ1.11on m ~ uth Afnc in the 
O's h; the l:R (m \\h1\;h Dr Wt. Gram had hcen 11nohcd1 \\n~ 
part of the rea on \l,h • pt.1"cr rc,,ctor based c111 natural ur mum !t<. 
fuel. hea,y " ter rmxlenuor nd liquid oJ1um 1s coolant \\as 
cor 1, lt,\.'d ,\1 nr WI. Gram on h1 return lrom Ar1:onl'K' 111 1961 
de •!~nod nd lk,clopcd a power rea ·tor conccpl PI-I I l>tJ, 
h. ed or• natural urnmum Uld hca, • " tc, He , l<-'d b,· Dr 
JWL d., Villiers nd Dr DJ I ,crcu. l'hc n,1mc ,, s 
compo :(I from • p1,J IN" for Pclindaha (the centre for nudc:ar 
re card1}, the ltrst lcllcr or deuterium or hea,y h)drogcn (D) nd the 
chem, ·al ymhols of uranium tJ) • nd 'ocltum (Nn) hhough 1h1" 
con1.:cp1 had c rl er hccn c nun ·J h lhc IJ A, 11 nau 1101 hccn 
de,clupcll. PEI INl>U 'A \\ 1111 ~ rtgm, I rcac1 r con1.:cp1 pcc111rnll 
devised to l'Commod111c Sou1h Af nca11 concJ111on ;\~ thts llcstgn tu,J 
1101 ) ct hce11 put to th 1c<.1 full) 111 ny 01hcr pan ,11 the ,\l,rld. 11 
J'!f'ClierUc I n i.:hnllcn •c 10 c11g111ccrs .i1ld sc1cn11s1s und an <1ppor 1u1111 tn 
bc1.:omc I 1111111,r "llh 11u lcar 1c"hnol,1 > m prni.:tll'C 
W11h1n le!\\ momhs of l11s rc1urn Ill th· Repuhh . Dr Gn1111 ubm111~·d 
lu proposal for re ·arch m tha1 dire lion 10 the Atimm: l·ncrgy Bo:mJ 
tits re1.:,1mme11t11t11011 \\1t-. ,1pprm cd nd :he pmpuscd pl1,, er re.,~ 111r 
concept • Che 1->H.INl>lJNA pnticct • ~ould c,,111rnc:11 c. Altcnt10n h,tJ 
to he 11\Cn lo nu111erous Cl>n 1dc1at101h Aspects ol the corK:CJ•I h all 
49 lntcr\lC\\ \\llh Dr\\ l Grant , 17 7 198'> 
o AJ Rou, "Kt'rnkrar, en J1c aan\\tttding 1la,,r,an ,,nJc, su1d Alrtkni n,e 
1•m~1a11d1 hcdc". t cgnll.1111 , ll 0.:1<,hcr 19~9. 1111 1i'i •11, . 
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pre, 1ou ly been dtscu d hy Dr Grant nd Dr l)c Vtlltcrs, \\ hil I 
tramtn I th rgonne ' uonal I horatol) m 1960. folio" 111 1ru11, 
ccnam Di\ 1ston Heads had contnhu1ed III Potnl1n • our unphc, tions nd 
problem • s \\ell s pu11m fornard u gc rions wh1 h fin II) rcsullcd 
m the format, n of the "Proposed Po\\er Rea mi on •ept tor 
I velopm nt in outh Africa" The 1>1\1 1011 Head 1hat \\Cre mvohed 
\\c,"C Dr SJ du 011 (Ph) ,cs), Dr IJ le Rou and Dr DM Kemp 
( hem, try): Dr RE Robinson (F Ira ;11 n 1ct llur~l) ). Dr JK Bas on 
(I ropes nd R d1 110n) and Dr JP Hugo (l'h) si I Mel llurg\ ). 1l 
lhe rca1.:1or t pe con 1dered for po"cr gencrntaon \\Ould ha,c to make 
use ol m:ucn I th.it \\ere a, tlahle m 'outh Aln or th I could he 
m.1dc a, tlablc 1f required ~1 f·unhennore, the component for the 
re tor would ha,c 10 he rcadil) m nufacturcd in 'oulh Inca The 
dc,cll'flnl"III of tht.> rca tor had to 1mohc tho~ 1ech111qucs lh I "ould 
l,.:ccp 11 re earch ream nd the L ou1h Atn an mduslf) m close touch 
"uh ,"e nu lear re tors bcm, hu11l oversc11 , , nd which ,,ould ha,c 
lhe mos po1en11, I lor the ripphc 110n tu clcc1r1 po"er produc11011. c.g 
dc,ell prncm ol ccr, nuc fuels. hqu1d met I 1cchmquc,, lugh 
temper lure heat exchangers. etc 'll1e con cpl h.1d 10 he capable 01 
allo"m' r-c1en11 1 of the Arm nd 111 th um,er 111c to \\Ork on 
,! peel of rc,u;1nn; "l11ch \\OU Id help 10 keep breast "1th th mo t 
ch 11ccd dc,elo1>rncm mersc s l11c conccpl \\ould haH· 1,1 ho" 
,ti:c,~cd rm1c1111al for ci on muc J){W,cr generation. s.i 
\s uued 111 the int h idu 11 n or the "once pr. ii "1 u Id nm he pos I hie 10 
:.cJ~•cr , •.:a~ h1r tha• "'lllld confo:111 !o II the requirements 
------
ome of 
tDr WI Grtnt Pm~c et1lkc11on) \\ I. ,rant Cl nJ l'roposnl l'trnn 
H,~ ,.or { '011""1>1 for I> Hlopm nt in ~uth fri • · D!X.--umen1 o Al n 
"' , R l a , ~2. ,'>reface SI) rc:r u un "ho had "rmcn 1hc cc1101 :1 
hJl:tnts rpm1sal ll'U1 Dr l'\JA Rour., Otr~'Ctor of lhc I U \\hO l\ad I\Ul 
·•u1dmcc, crtt1,·1 m ,,J cncou er, m during the entire durnuon of the 
prc.-pJiatmn of 1,'lc 1 1 f'()'IC<I con cpt, 11.crc 1hankcd h) Che u1hon, 
(llr \\I Gram Pmru\' l'"ll1 1111n1 WI Gram cl al Proposed Po"t'r 
Rt rtnr t'onnJlt for °l(>H•I, t"l'C•·~ In 'w1uth r, ku, l>ocum nt 'u I-ls 
2 "2 R 1 17 62, rr ,◄ 
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1~,e •\: 1ctor type that \\ere hcmg de,elopcd merscas \\ould, to a large 
extcnr . c, nf ,m to many of the ahm e rcqu irement . '11lC pros nd con 
of all reactor type,; m use and under de,•elopmcnt o,erscas \\ere 
considered. but th .. c,'n Ju ,on wa ren hed that to hring uth frican 
mdu try in contn t \\ 1th the mo t important rea aor technique • the 
natural uranium, hca~y \\atcr moderatL-d, l1qu1d sochum-cooled re, ctor 
\\ ould he the he t L hot e ~~ 
From the tan the Pl~l INl>lJ, A project had certain d,·antage The 
concept held promise of a reduction in p~\\cr generating co ~ Before 
any l,tr"C· ~ale cxpcnment \\C1-c condu tcd, n complete theorcuc I 
in\c 1iga11on of the tem was pcrfomtcd, \\hich required the 
de, clopmcm of cal ulnuon method for the rea tor-phy i parnmetc • 
n undertak• in which the In k of u1table compurer demanded 
serie of length) hand c lculntiom d pcn1•1.:n1 on " 1umhcr of 
s1mphf in a umption.s. Diffi ult1es ,,e1-: en ountcred a d 
,, s made 10 computer-h scd model Initially th C 11i11c 
C JR were used nd I ter lhc computer centre of the hB. 
change 
ol the 
0\\ mg to the complc tt) nd ,ze ol the propo d uranium fuel 
clements. anJ 10 the f n t thal refined computer cnl ... ul1111on cen 111 
1 umpuons till had 10 he made, c perimemnl confimtation of me of 
the cakulated re,n tor core parameters wa nccc I) To thi end 
uh-critical or so-c lled c ponential "'mhl) ,, s con tru ted. \\ ith th 
entire manufacture of hoth the asscmbl} and fuel elem ms earned out 
hy 'outh f nc n indu II) .~ 
A work progrc sed mod11i a11on nd 1mprovemt m ,ne, uahl) made 
1hcir appearance, lfectin • the various origirul cks,gn lcarurcs. ~1 JI n) 
5 (Dr Wl. Grnnt Pm tc rolltctlon) \\ 1. Ornnt ct al Proposed PmHr 
R ctur l'on,lpl ror l>tHlopmr.nt In South rriro , l>ocumcnt o F.H 
25 62 RtlOn 62, pp J . 
6 AR 'cv.h) •I ra\Cr l h.itn R~ tt1nn, flp 117 118 
57 The on inal appro h of prm 1d11~ each fuel ctr,ncnt \\ uh u own 
tlcctroma nr1 coolan1 pump an<i ht'llt c,. hnngcr ~a: found t,1 he cumbersome 





Urnmum phcrc manui turcd fuel fut the Pl IJ DU A pmJ I 
(Source R c"h' Ir er < ha111 Rc1mlon) 
Stellenbosch University https://scholar.sun.ac.za
problems were O\ercome. hu1 some ; • lull; resol\cd. I he orig mat 
fuel-elemen1 des1 n emplo) cd unclad 1: ·, 11um m • al phcre • of IO nun 
dmmc1cr. W11h un lad lucl s·,1. .:rr~ 1hcre was 1hc c, er-pre cnr 
possihihl) ul tis ion products e 
,omethin • which rcquim.l culy cla• 
·1 he me1allurgi I mvol\ic.:d 111 1hc proJect had 10 produ c the ur,mium 
luel m the form required, hut had al~ to detcr1111•"' in d\'ancc the 
hcl1a, tour ol the fuel nd other compon 111 under rca ior opera1ing 
condi1ion, method was fourlll lo pro<lucc 1he natural uranium 
p!1ere of JU mm J1amctcr 11nd produ lion method \\Ds dc,cloJ.cd 10 
rm .. -e1 1he lm,1 rcqu1rcmcn1 111 600 000 pherc ,\1an) stud1c mvotvmg 
the fuel phcre \\ere earned ou1.w 
All lhc re ctor engmccrm studies rnd1 alt.'d that the PU JNl>lJNA 
con ·cpl \\a eH'll more pronu11mg than \\as on •111,tll) c peered 
The Ihm.I m ~or pmJccl that wa 111111a1cd b) 1hc Atorrn I ncrg) Board 
m thee rl s1 tie "a th• Ga Cool111 PmJe 1 11,b \\Its the code 
nam • lor the uramum cnn hmcm 111vcsi1ga11ons carried ,,u1 h) u:m1sts 
nd en 1111ccrs of the HJ. ( I he pru cct will be discussed m detail m 
th followin chapter. ) 
T11\\1trJs the cmJ of 1966 ho1h J>H INl)lJNA and the Cllfl h111cn1 
pro1c I h,1J 11h11os1 ~1111uhancuu I} reached the sl.t 'l' \\ here ca ·h 
required, ns a next s1c11. the cons1ruc11on 01 a lar11c dc111onstrn11on or 
pilot planr ror \\l11ch rhe t111anc1 I 11nphcu11011s \\ere \Cl") hca,y mdccd 
pump 14. h•~h could be mcdl:uu al. \\ llh lh he.ii e uhan Cfl nlon "de 1hc 
reactor. AR ~c"b) I ta.\Cr l h11in lk.i tlun, p 119 
AR Nc"b) •I rascr Chain Mnrlton, pp 119 1 .. 0 
I or cumple. the lllC\':hnnl I heh:i, 1,111r of fuel phcres under rnntmllcd 
1cmpl'n1ture nd mad,auon cond11mn~. I r \\ht h :i loop, 111 J)('rforrn 1hc 
1rn1d1i111on of cap ule conca,nm 1hc uramum fuel ph re~. "llll lll\l lied n1 
the 1dc ol the 'i I ARI I pool '\R c"b) I ra r l h11111 Mt rtion pp 119 120 
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Ur J\\ l de \ 1lhcr 
f JUf\.l' lnmK I ncr ) ( orpor 1111111 
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l'hc Rcpuhlic of .South Afrn:a could not finance bo1h pro.1cc1:, at the 
amc lime and no compromise wa pos~ihlc - a ch<,icc h,1d 111 he made. 
A1 a Ga~ Coolmg Pn>Jt:Ct mec11ng on No\cmher 25. 1960. Dr J\JA 
Hou "ho had JU\I returned lro111 uver-,ca:., mlom1ed ht, collcagut''i at 
lhc rnl.!cting that it the f:nnchmcnr Programme "'a, lully 1mplcrncntcd 
all projccb at Pclindaha would have t.1 be hmught 10 :1 ,1,1mJ~till and all 
ava1lahlc manfl(i" er would he 1m oh cd "'11h cnnchmcnt lie ,uggcsted 
1ha1 ii 1ha1 happened , the reactor dc\c!lopmcnt progr.unrnc '.'Ould h,tH' 
111 he lo'.'ctl down tor c1bou: three or four )car. and 111 lh,lt luturc 
tagc ,1 nc"' a~ c~ meni ol the circum,1ancc~ would have 10 he illadc.60 
At 1hc mee11ng 111 No\;crnher 1966 Dr JWI. de Villiers \\ho had pla)cd 
1t si •ni1Jcan1 role in 1hc dcvclopmcnr of 1hc Phi INDU A con<cp, \\a 
damam that the PFI INJ>IJ • A protect co111111ul·,1 10 earne I Ile 
helic,ed 1ha1 ti all cll,H;s \\CJL' corn.cnlr tell on the PH I DIIN 
conccpr. 111d the pace of the proJcc1 ,1ccclcrnrcd, cllhcr using '\lllural 
uranium or enriched fuel. a pro101ypc could 1110 r like!) funct: >1 :i> 
1973 l'hc go 11hcad for rite bu1ldin • ol a protot) pc ha 1.'CI nn 11. • 
dcvch pmcm or rhc rnnccpr up 10 thar rm1111. hnuld he gI\cn 1 0011 a,; 
poss1hlc hi l>r () · V1lhcrs did nor grce wirh the su •gcsunn pu1 
ornard h) Dr knux lhar the c1cnt1 I\ 1nvohcd \\irh lhc PFLINDlJl''A 
priltc~, could i111em1p1 1hcir re c:trch pnPrnmmr. for fh c ) cars and lhcn 
be c f)l-ctcd to resume "1ih the sumc enlhJ ms111 "'here the) h,td ll!f1 1111 
flcr lh, I lc11g1h 111 lime h.td t'lapsl!d t,! 
l'r Rou, su t·s11.'d 11ta1 r1 nuclear re.ic1or could 111 lhc luturc. 1f required 
l>r DI! V1ll1c1 srr-e s1.--d rht· fatl 
()() ( I ' t«tm of lhe (j C oohng l'roJe< 1, Pclmdaha 2\ 11 19&,, p 17 
J>rc em I the r!l('etma \\e1e Ur AJA Rou~ /Ch 1rinan1. Or JI\ U ~mn, I>, II· 
Rod, , JR < olle) l>r l>I\ Criug, Or JWI de \ 1lhcri;, f>r \I du 11111, l>r WI 
Grllnl, l>r re llwhort, l>r lrB llugu Or l>\f l\cm1>. (> I mn C' chct, l>r 
R I ouh~er, l>r Ill Ncl, l>r P 1'1enaar Dr RI Rohin~on, l>t t ,an dcr 
Spu), Dr J\\ , on 8 k,1rorn, I r 11 W nnenhurg, B ,on f l.ou" 
til ( \l-C ' ) Mcctm of the<, Coolm rm, 1, Pelind ba, 2 11 196' , p 16 
h2 lhld , 
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tl .. 11 lhc rca,;on for lhc pro£rcs in lhe PFI.INDUNA proJecr \\a~ 
ul t:mare ,uccc!> . The nuclear -.ciem1,1, and engineer working on 
P!!I.JNDUNA hclwved 1ha1 u ~ou1h African hutll nuclear rca1.:10r 
would be functional und could c,cmually bc incorpo1atcd 10 the Sou1h 
Atrkun elcctm:irv gcncrat10n ) stem Ac<.:ord111g 111 De V11licr-. the 
acqui-.1t1on of a reactor from o~crsea ... Wl'uld have a \jUcltiog eltcc1 1)11 
the Sou1h Atnc:111 rca1.:tor dewlopmem rrngrarnme 6 3 
Taking int,, t11.:coun1 the complc1tt11es ot uranium amJ nuclear p<1Y.cr 
lle,cloprncnt ( 1964-1967> 11 "'a" diffo:ull 10 make the t.lec1sion to ~hehe 
PEI f DlJNA anJ to go ahead with th<.· cnn1.:hment programme 
fhc lollow1ng aspcc1s ta,oured (>l.l\\CI reactor de\elopmcnl. The SllHus 
of nuclear JX>Y. c1 in 1hc middle ix11cs indica1cJ 1ha1 a coumf) "11uld 
nccessanl) in tu1urc have 111 111cc1 rhc demands of nuclear rcc1ctur 
ucvclopmem a11d ha,e 1n:11!.1hl~ 111 1hc coumry rhc manpower required, 
1c.-ch111c.il skill and 11klu 111al 111lrn tru 1ure 64 A S<.-cond aspccr rhat had 
10 oc renecll'<I upon wa rhe prog1cs 1ha1 had 1ake11 pl,1 c 111 nucle.11 
po" er reactor de, <.·lopm.:m Uy 196{>, S,iurh ,\ fr ic,111 nu I car engineers 
and sc1c1111s1s \\Crc sc11ou,I) ons1derm • a nuclear J'lO"cr re.1c101 tor lhe 
lkpuhltc 11' 
111 rhe 111111u1e 01 the 111cc1111g of lhl· mcmhcrs of the rcscJtrch an(' 
Jc\elopmcnr progran1111c ol lhl' (ias Cooling Pr111cc1 hchJ on 1.5 
l>cu•rnbcr 1966 n "us ,tutcJ rh 11 hoth the cnrichmc:11 progr,1111111l' ,tnd 
PH I DtJ 'A \\oult.l g I lthcaJ u111mcrrup1cJly 1111 the end ol 1967 
1'11c PF( I 'l>U '1\ rc,1c111r <1cs1g11 "f•ulJ Ile de, elop<.•ll \O 1ha1 the 
t,1 ft\! CA) \lccllng of the O \ Coohni PmJa'I, Pl•llndaha .2"i I J 1966. 11 .21 
M Jdrt' ~ b VS b,1cl)il011\, l'rl'S1Jcn1 of the onfcrcncc Pmn'tdiug~ or lhc 
I hird lnttrn111io11al l 11nr1-rl'11n• on 1hr P1'll "'"' l ~~ or \tomk Fm•rg~, 
'\f AuguM • 'I ScprcmllC.'r 1%4 ,ul I, pp 27 .!8, GI· I 1pc ct nl· •1 uturc 
cncrg) nrci and rhc rolr of miclczu IIO"•'• •. l'ro.:n,lin;:, of lht• I hird 
l11trr11111ion11I ( 'nnfrn·nn• 1111 thr P,"'c·rful ls, of \tomk f lll'fR) . ,ul I , pp 611 70 
M lcch111,al ddcnuum •~u lc.11 Po"cr Re Clor l'tl•J1<.•sc,I R1·a 1or 
-lei rmc • l:'i I.! l'}(,o (j\l C I C,\ P .. ,on.ini;:,. tn Ont"IJ.1.rlin,:s• 
prn~nun, \11nu1csofrncc11n,g IS 12 111tm. Pl' 4 ~ 
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The cm1 al sernbl) . Pl I l~Dl!!\A tlcs1gncd 1111J um 1ru trd 111 dclcrmm c cn11al 
opcrauonal fa 1l111cs, dim, 1hc four fuel clcmcms ~h1ch usoo 2~ cnmhed uramum 
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implications thcrcol could he cvaluatcJ.66 lh1\\e,er. in August 1%7, 
the All mi,· Energy Hoard anJ the 'uclear Po\\cr Committee took the 
Jcc1s1on to conclude the PEI INDUNA project.''' The pro_1cc1 wa 
alhmcJ 10 1.:ontmue 1111 Nnvcmher 1967 On 30 NO\.cmher 19()7 a 
critical a,scmhly ha cJ on the PH INDlJNA concept reached cri11calit) 
- a Jate which 1mm he con,iJercd a r:-ajor nulc tone in the 
Je,cl,1pmc111 nl reactor phy 11.::. in South Atrica, e pccially as II wa, the 
lin,t i,uch a:. cmhl) ol mdigenou Jc 1 •n nJ cnn tru,111,n on the 
Alncan Continent.I',!; 
The final Jc 1s11111 111 end the PFLINI>lJ ,\ pn11cct \\a~ hrought c1hou1 
mainl) h) the f:t,1 1l1.tt the i;onccpt \\1lulJ h:1\e Ileen •nore l'llcctih: ti 
the natural ur,tn1um Y.as rcpla cd h) h~hl) enriched urnnium 
l>cpcndern.:e lrom lorcign countries for lucl su,>phc for cncrg) 
production, ct~ \\ell a lhe J1~ d\1tnt.1gc of U!.10" natural ur.m,um as 
luel. Y.11uld mmt likcl) make rhc Go,cnuncnt, c1s \\ell .1s ES OM 
reluctant to suppon the CMahh~hmem of a reactor h,1sed l)fl 
PH INl)ll 'A. 
The PEi INIHJNA flWJl'Ct, which Y.oulJ lta,c cmplo,>cd hca, • water lh 
11 moderntor, kept th ros 1htlity of h avy w111cr m South Ah 1Cl1 alive. 
llad the- PEI INDlJ 'A pro1cc1 gonc ahe.u.f, there woulJ havr; hcen 
cun 1dcrahlc rnon.• thought g1,cn to the prmrccts of crcctmg a 
pro<lUCIHlll pl,tnl Ill lht'- COUIIII) 111c proJui;tmn ol hell\') "arcr m 
South Alnca remained a ,cry real po,,1h1h:) n •ht up to 1967 when the 
Jcc1,111n ,~a~ 111h·n to shche PFLINDUNA,!I" 
(At Al (;\'p ~,0111 mi:~· rn Onl"IL.kc.-ling~proi:111111 , 1mutc of mccun , 
15.12 1%6, l'P 13-14 
n7 (Al:CA1 Ill. de Waal · l n111mrrrJl.inK In Jic Rtpuhlit-1. \1111 ~uid-Afril.a, 
p. 32, PF I. I 75 E, AHi Rt(l\111 on the lnH'!>lijlation into 1h Posslhlr 
lnrrodutllon or Su l,~r ro".-r In thr Rtpuhlk of South \frka, fa) 
19till, Pll ti :Ind 7 
h'I Co111menllll) on hca\ v.,11er b) tape recording, ,\I( !\r~ h • l·rn er 
18 7 JI)()( 
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I he Phi.I l >lJ 'A pmJccl \\ a nu1 an una, a1h11 • u1lden, km£ lks1d 
the adv,mcemcms m nuclear en •mecr111 1111d S\:1cn e. South Irie n 
indu ti) had to face up 10 the prohlcms 
111,ue, 1als itnd 1hc1r ;,ec1,tl11..t.-d manufauurm • 1ccJ1111quc, Ccnair. 
J)fOJecl managcrn ru rnc1hods \\c1c dc,clopcd . 1ha1 \H>uld l,llcr he 
pphcd 10 spcc,ti prOJect m the ur.1111urn cnnchmcru pro rammc 
Skilled ,,ork,hop 1c,11ns 1ha1 \\Crc 1mohcd 111 PH I 'l>I 'A could I o 
he reaJ1I) 11icorpora1cd m lhc produc1mn 111 cqu1pmcru for the uranium 
°' 1.i1ed \\ 1111 nudc.u g adc 
ennchmcm undcnakm£ 70 l'I I I 'l>t . ' 
s1g111fican1 111 'ou1h fr, an nucle,1r sc1en1111 und I hn11l11 •11.:, I 
de, clopmcnt lfc hche,cd lha1 "PM I ' I >I ' s 01.' 1hlc dcs1 •n 
c11<.·0111passcd some ol lhe rnosi 1dvan cd nd pro 'rC"iSI\ c 1c hn11.1uc 111 
nuclear pt>\\cr pmdu1.:11on hom 1h1 \\e lc,1mcd 101 1h,u \\Ill ne,c1 
he lost It cnahled us Ill 1akc a 1rcmcndou ,1cp h>N,mJ III nudc.11 
pm,cr lc..:hnoJo ') ". 1c ordm 10 l>r Gr.mt 1 
lltc 1erm111a11011 ol ou1h fnc,1 ' O\\ n pt1\\ er rc.1 tor pmJi..'CI d1 1101 
mean th.ii 1mc 11 •auons oncernm nu fear po\\cr 111 Sou1h fn1,;11 did 
1101 go ahead 
In lhe lancr tu II of lhc 1960' muct: rcsc, n:h ,\ 1mdcri.iken In June. 
1965, 1hc Ato1111 l·ner"> Bo.ud ,, s rcquc It'd h) JI \it.' If al: . lims1cr 
of 1mc nd l'lannmg. 10 undertake n 1mc ll"a111m uuo lhc po ~Ihle 
1ppll1;,111on tJf nuclc,1r P<Ner III rhc Re(luhhc of .Sou1h hu::n ·1 he 
Board rc4uc led 1ha1 lhc re pormh1III\ lor 1hc Ul\CMI •auon be 'I\Cn IU 
11 Nu lear PmH•1 C'omrnmce \\l11d1. 111 196 • hall lhe lollo\\111 
rncmberslup Chainn,111 l>r IIJ ,an l.cJ.: {1111,..istnal l>c,clop111cm 
C11rpora1i11n of Sou1h lri~a I united), \'11.:c C'hairm n. Dr A I kou~ 
(,\111m1c l:ncrg) Board), arld 11111-: nth r mc111hc1s rcprc cntm • M1111n , 
70 lnten Jc\\ "uh 1)1 R 'i l.oub~r. 2 7 19 9 
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ESCl)M, 1hc A1ormc 1:ncrg) Hl1.1rd an,1 Lhc lr,in ,111J lccl Jndustry.n 
l he Commiucc dcciuc I tn fmm , pc I I ~uh-Co1111111ttce 011 Jul) h , 
I %5, 10 dircc1 the imc!-.llgmion. ,\ Study Gr~1up under the lea tcrslup 
c•I JR Colley and mcmhers ol the Al-ll and l:.SCOl\1 wa•, tunned to 
prcp.m: in1erin1 n:porr• tor the Suh- 01111nittcc' Cllll idcr,1111111 
Valuable rontnbuti1111s v. .... rc made hy the mall) other organi7.ations, 111 
panicular the Atonuc l·nc11n of C'mada I td . • the lln11cd K111gJom 
A1111111c Enci-g) Authorit) nnd the Commi an I l' Encrgit: Atumiqlle. 
is1an e had hcen rcquc tl.'ll from thl! e three nuclca, cncr ) 
01gamz1111011 111 particular, he au the) v.cre lemkr in the 
de, clop111c11t ,, f the type ,,f rea IOI of pa111cular mt.:rcst to 1h1 
m,c 11g.11ion. The report "as accepted h , ., combined meeting of the 
Special Suh Committee and the Nuclear l'ov.i:r Con 111i1tec 1111 1\1.irch 
.6. 1<>68, and appt11\CU h) 1hc Al·B on prtl I . 196 ,n 
Whcrcu, tin! Cmnmi s1on o t En 1u11) into the ppl11,.:a11on of uclc.ir 
Pn\H:r Ill South Afn~a , 1961. had lounl 1ha1 there w11ukl he no 
l~l)non•:.: .td, a11t.1gc for the uhs111u11on of nudear p<)\\ er m the Cape 
Wl'i-tc1 1 ctrca, the Report of 11168 d1'!cm1incd that those c,;t1ma11ons 
,,ere 1111 hmgl.'1 vnltd. 
I he 1965-1% imc tig.1tion wa, the lir I serious attempt. 11i..c the 
r •p<111 lit the Com1111~,111n in 1961. w ev tu.,tc nuclear po,\cr 111 South 
Afrkn In the imcrvcnmg sh; )~·a,s a 1. n 1dc1c1hlc 11111011111 (ll ll 11,1 hud 
hecome II\ ,1ilal,lc " 1 rl! ult ol rc,1 tor cxpcricn c mer ca and 11 \\ 8!. 
72 I he 11111c other 11'Cmbcr5 \\Crc Dr t l, ,\11110,c ( n ,<, 111cn,ru1 
Corp;11u11011). "rufc llr H. Clar~c (t\fncan l·A11lo\tH' 1111<1 Chcnuc.il 
lndu,1ncs Lid. >, ~ r.'rn11t G 'lt'Till tining a..,(I Ft11!U1 ·c C,1rporn11011 I td J, 
Dr IMK de \'•llll•r (1•1~ tr1C'lly Suppl} Comm1s 10nl l>r \', I <ir ,Ill t t Ill , 
1>1 CM Kni •er l'-11u1h Ah1 ru1 1111:; and Steel lmlum• I <' orporn11on I hi , 
l>r RS 1,oul, er I Ell) , llr I A I( I (l>tnmnnd Research l.abor,11 r, ), ~ I 
,11111la Wal1 11•:r(11teil ::uppl} Comm, s1or. ) 
7 Al-ll l1Fl. t7~ I·, RcJ111rt on the lm c,tii 11t11111 into th,• 1111\ ihk 
l11tro tJm·1io11 ol Nuclear Pu"H'r ir• South fnl'll , Ma} 1116 , p • 
l 
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felt th.II there was then ufltcient mtonnauon tor a meanmgful 
c, .iluation oi the poss1h!c introJuction of nuclear p,mcr. 74 
It \\,1-. ~tressed in the report nl 1968 that the uninterrnptcJ oprrntion 111 
;1 commcn:1al nudcar po\\er :aaunn in S11u1h Africa mu t not Ix· 
,uhJectcJ tn an) uncertainty r-!g:srding cnr,chcd rud ,;upplit.::,. 
According to the report, rcliahle upplics of enrich,.J fuel \\ere at that 
time ~UhJect w grave Joul'll',. For rfli rea-.011 the report that wa-. h,1sc<l 
on mfonnauon accumulatcJ between 1965 anJ 1908. only rcac111r I) pes 
cap.ihlc ,lf , penning on riawral uranium fuel \\.ere c11n:-id::rcd. 
Re.: ctors ohtaming an ec,Hir•mic henct II from the use of cnnchcd fuel. 
hut ,, hich could be operatl'd on na1urul urc1n1um dunng crne, gcnctcs. 
"ere ,,!so considered. 1~ 
H) the middle s1:rnes ~e,cr.11 tudics ~hl1\\ cd th,11 the ho1hn ~ water 
rl·acwr (BWR) and pre sunzed ,,atcr rc,1ct(11 t PWfO po"cr station!. 
(both tucllcu with conched uranium) \\Ould IX' compet1tl\c "11h fo:.s1l-
fuelled ,tauons in many region l)f the US,\, ,11\<l c,111u:u1on1, mact,~ 
uu1m• 1965 and 1966, sho\\cd that these pcmcr rc,u.:tors had t,~ then 
become econo111ical <.·vcn in rcgmn \\here low cot his 11-tm:ls \\ere 
a,ai1.1bk. The c finding re~ulh.d in a drnmatic increa-.c in 111(kr h) 
other countries tor large commercial po.,.. er \lL' nns ol th1i,c t\\11 t) pi.:, 
In the US/\ alone. 2..4 nuclear pl.1111s. h>t,1lling _o ()()(1 cle1·irical 
mcgawatts ,, ere ortlc1cJ tlur 111g 1966, .111J order for a lunhcr 30 
p, \\er 1eucw1s \\ith a comhmcd generating c,1pacity ,11 25 000 elcdric.11 
meg.lw,llh ,,ere pl,u:eJ during 1967. 7" 
l11 1968. Britain ~1111 h,1J 1he l,,r£C~t umallcd nucle,,r gcncr,,tlllg 
cap,1c11y m the wortJ, an<l lud gencrat\;d milre clcctricit) b) nucle,11· 
mean, that, the re,1 of the world . When apprcciahlc rcJudrnn-. Ill the 
74 ,\l"B l'l:l. 175 h, Rt11011 011 th~ lml">ti1ot,1ti11n 111111 tl1t• Po,,lht, 
lntrodurtlnn of :'liudcar l'o\lrr in South Uri<".i, ~1a) 1°h8 p R 
75 Ibid .. r11 , 8 " 
7n lhid., pp. 6-7 
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c.:ost of pnwl!r fnim l11e Gas-Cooled Graphite Rea1.:tor <Magnox•) 
sl!uions in Brirain did not appear pnssihle. ancnlion wa, directed Ill 
t:nrichcd uranium reactor ,ystem,. since enriched fut!! was (in 1968) 
,lion to be available from the Britbh dittuc:ion plant. The rc\l It was 
the Advanced Gas-Cooled Reactor (AGR), which utilizl!d much nl the 
technot,,gy of the Magnox u:ac1or,, hut ,Md low'-·r capital and ft1cl 
costs.77 
The investigation was cnnfincd to those reactor types where at lea,t an 
cle-:tri<:ity gl!ncrating prototype had been satisfactorily operated, and tor 
v. hich the economic'.'! ,tnd operating characteristics of a similar ,ralilln 
wen: eon~idercd w ha,e hcen adequately proven From a purely 
eco110111ic point of view ii was dearly dcsirahlc to use enriched uranium 
as ful'I, hut 11 was essential that the suppl) of fuel for ~1 S,,uth African 
rem.:1nr tnU\l ht.~ ,1,;sutcd for the opi:ra11ng lifetime of any llllll1m.:rcial 
nuclear power station, i.c fl11 25 year, to 30 years . 7H 
The cval 
· ,r many fadors rdatmg lo the introducti(in ol nudt!ar 
power to _,.1 Alnca were 1nvestigatci.l: e g . the ecnnomies ot 
clcctrici1) generation: the cnnscrva1ion of natural re l>urces: and the 
effect 011 loc.:aJ indUSII) . 7'J 
Nuclear reactor Jevelopmcnr ckarly indicated that cn1khcd ur.inium 
would he required it nuclear pnwrr production wa, 10 I)(! intnxluct·d to 
lht: Cape Wcs1e1n area . It ~out11 Africa was not to be suhjcctcd 111 
unccnainty regarding t>nticheJ fuel supplies the: logkal ,olution was 
own prn<luction. 
77 •\EB PEL 175 E. Report 011 the ln"l"lti~atlon Into lhl' P1Mihlt 
lntro.iuctlon or urk,11· P1mcr In South .\l'rkll, May 11/61!, Pfl · 9-10 
71! fhld. 
79 Ibid., p 111 
' . . - . ,. 
. .. . , . ' . ' --.;:: . . ·, ' . 
' . . \ ' ' . ' . 
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CHAPTER EIGHT 
THE DEVELOPI\fENT OF AN ORIGINAL 
URAN1m1 ENRICffiifENT PROCESS 
/11 the• earl) 1iwe1 a lwra111e d,·m 1,.,u ,,uclt'ar poll'er 111 th,• f11rure 
II 011/t1 he hmed I t'f) larxt'/1 nn t'llrldze,I llrcJlll/111/ J11t'I n,o ,. 11 t'/ 1• a 
111111,b,•1 of (1w1111 mrthads r11 lt'Pllfcl/e urw,111111 1.1owp,•1, but 10 [i11.J 11 
nu·thod that 11a.1 pro trcal/1 effi•c11 re 1.llltJ e<·m10n11ral 11·,1.1 hot It d1fJ1culr 
1111d e.11n•1111•/\ eip1•mi11• V.111/e Dr WI. Gram hiu hi•ad oj 1he 11•rt1m1, 
flt•ar l'ropagatum 1111d n1ermu<hna111i, 1 of the Narwnal Re.1e11rd1 
l11J.tlf111,, for Mecham ml E11f,/111eainx at rhe CSIR, c 1•rta111 e1p1•1wIem, 
llUh II ron,•• tu/le 1111!,cared rlrot wata 1c.puur, 1111/d be• 1epara1ed from 
wr n,n ph,•110111,•11011 111ad1• Dr t'7r11111.1pr111!11re w to"·' upph('m1011 m 
WI I \/Jt,ip,• \t'f'clrati1111 lllt'(iltlll/\/11 Ji ta/ t'lflt'rlt//t'flf(l:1011 11(1.\ bt>gu11 Ill 
/Jett•mbu 1961. ,1/ta 11wch JumJ worl wul effon ,II, 1·1111e1 rube 
lllrthod of 1wtop,• 1epurm1c111 wa, prored III the l,1hor1110,, An 
lme,r1gm1011 Cc11111mt1e,· ap1,011ued b the Gul'emml'''.f, lt'f ab,.111 
11ue..1.1111g the 11ub1/11 of II p1lo: 11rm11u111 e11,,cltmem I1/am. lfmwg 
r1•1·1,•11·ed the Ji11d111gs r>/ tlw Co111111m1•1• th,• Gm·n11111en1 ram,• ow 111 
/mom of t//1• pro;,•a Under rite dirt·,111111 o/ Dr IH. Gram. lhc> top 
111111111xm1e111 hega,, tht' ,•,temii ,. org<1111zati<•11 to e.1r11/llt1h II p1lt•t p/11111 
(lht• } f)f<ljlt'I} 011 Jt1I) 20. IY70, tlte Pru/le' Mllliller, 8J l'or,,tt'f, 
1111110111!1 t'd to l'arlic•mrm '1ml foreign r1'[1rt•u11t,11111•.1 that Sowh Afi-tc11 
had d,•rdop,·tl IT.I m• n 11rwwm1 t111tic/1111rm pro1t•.1.1. /11 the Nm cmbn OJ 
that w•<1r, the Board of n1rc•c1or.1 oj the llwn111111 E11ritl1•ne11t 
01rpora11011 1UCOR) 1f South ,4f;1, c! wa,1 t1ppo1111,·d III onh r to 
, r1orti111t1tc• tit,• a, um/ 1m1dunw11 of ,•11r1c lied um11111111 
Tht• \Jain Cort,iden1tio1t, for l 'raniwn Enrichment in South Africa 
The third major project to he undcr1.1kc:n hy thl.' A1t1mic Fne1 gy Board 
in 1he earl~• ,ixtics, and which \\oult.l c,·c111ually lead to a great 
h:ehnological triumph for South African nucll•ar ,cic111ists, \~as 
1unu:1nll'ntal rc ... earch in uranium enrichment tcch1llllogy, Th,!> highly 
cla ... ~iticcJ invc\t •..:acion hccamc known as the Gas Cooling Prnject 
'I hen~ \\ct!fc a numhcr of n:asons why lunJ.1mcntal n:scarch in uraniu111 
cnrkhmcn1 wa ... undert,tkcn. Sou1h Alrka required 90% cnrichc.:J 
urunium 10 ti.Jt·I it, ''-'search reactor SAI·ARJ I. This could oc oht.uncu 
' . . . ( . .. , . : . .· 
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frnm the United State • bui own produc1it1n ""uld he an ,11.Jnmtagc 
should c;c,1nom1c ,:in tion, ag11in-t th~ Rcpubh e,er in ludc n11clca1 
fuel. Secllndly. in the i::arl) ix1ic:, nuclc,tr phy,ici lS and cnginl'c:1, 
\\Crc well ,,wan: of 1'1f' 1,,wc1 capital co:-.ts 8'-SOCiatcJ with the u-.l' 1Jf 
cnrichc<.l urani1m1 ii, ,.:actor tucl. n1c nujority of future nuclt!ar 
rcaChll s \\ u 1•1 :n ull prnhahili1y require cnrichcJ fuel ra1he1 than 
na~'.!~ \:,I "n:um fuel 1 he reduction llf the quantity ol uranium oxide 
~old • • the earl) ixt,c, enhanced the p,o pect of lucrJtiH: pricl', that 
C\"•uld he ohcaincd lrom the l'lll id1cd prnduct . With Sou1h Africa' 
uh,1. n11al uranium re ou.-cc • 1h"~e 11i-pccb could ,11,1 he mcrloul,;cd 
1anutacturing uranium i11 i1' m,1-.1 .,,1phi-,1:cutc<l fnm1 (1 c. cnrkhcd), 
\\ould have to be initiated bcca1.isc the rew.irJs Wtiuld he extremely 
bcnc11cial 111 the country. Urdnium marl.:t.:1cd if! an cnn.;h\.,'<l form 
woul(J mean , im1,11ly doubling the torcign-c:...ch,ingc n;tu, ns lrom 
urac mm ate • 
s far us nuclear e,pcrt in South Atrka could Judge the situa11011. 
1960 111,1ri,;cJ a turnmg p ,1111 i•1 the uc,cl pmcm 111 nudca, p,m..:1 111 
lhc "orld, in the . en e tha1 11 th ·n hecamc dea1 th.it nuckar pm\ er 1n 
1hc future would he h, cd ,er) largcl) on cn11chcJ ura111u111 f11cl It 
wn • therefore, natur,11 th.11 South Alrica, as country with large 
resources nl uranium and at the "amc 11111c .1 ;oung inuw,111,1' cou11t1') 
"hich h1r us luturc Jevclopmcnt luu adopccd a poh"\ ot 111arlic1111g 11s 
r.,w materials in the mmt ,1Jvnni.cd l11rm !thnulJ h.1w looi L I 111 "a) s 
:mu 111c.1m ,11 .:nnching at k'.1\t some of it, u1:m1·Jm ri;senc::. .. ,1u1h 
Africa haJ for • uch .in ,11K.lcrn1k111, the .1dwmtagc ot lo\\ PSI po\\ct 
,111J an mdu,1r1.1l intrn,tru turc uc,eh1pcJ 10 the pnmt \\hi.:rc 11 "•'' 
c,1pahlc ol cmh.1ri,;ing (in the dc,el(1pmcnt and con,tructi11n ot 
,ophi,ticatcd p111jcc1s. Al the heginning of the ::.ixuc, South Alric \\a, 
1111 the c, l' 111' a , Cl) ta, g~· nuclear powcr prngr:unnw. S, uth ,\ t ncan 
nuclc:11 u1l1011tic-. helicvcJ th.II 111 01Jcr 111 mccc mcrc.,,mg p,1,,e1 
Jcman,h tc,11111:ucd at 2000 mcga\\,111~ (elci.;1ncall by the end 111 the 
( /\l 1 1 \J \ l{ou:1.. • Ur!i.111\ err) l.:ing· , Rclcra;it ,·le" er I\ d1:1L, h)ccnl..11111, 
,.u1 ,lac Surd tnl..nansc k11dcm1c ,ir \\c1~·n~kap en Kun , t-;,m d11.'1\ chl1u, 
l ni,cr•,11c11 ,,111 1'1c1,ma, 1'I Mli, n 1'17 I, pp 14 35 
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century) a nuclear pO\\Cr tation \\OUld be economical in lhc We tern 
ape. II such a programme could be based on enriched uranium. 11 
\\Oulu re ult in a ,cry marked capital saving. llo,,cvcr. such a cour e 
could onl) be follo\l.cd it the uppl) of emiched uranium could be 
guanintecd. \\hi h, considering outh Africa' international po uion. 
implied own production,.z 
8) 19<>1. when the se111or AEB 1cnt1s1s return d from lheir O\Cr ea 
1mi1111111 • the tuture of cnrkh d uramum a \\ell a lhe pos iDility of its 
hcmg produced locally, was lrcquently d1 \:U d s was md,c t d 
carhcr. there arc n ma11 n11ude of dilfic11ltie 111.11 ha,c to he O\cn:omc in 
dc,clopmg an t,ranrum enrichment proce s The most imponant 
method of enrichment that \\ere dc\C, pcd m o,er ec1,; untric ,,ere 
Gaseou,; drtfu 1011 , Thcm1 I d1ftus1on, I-le 1m111~6 nc11c scp,1rat1on. 
l 11tra-centnfu •c nd Separaunn noulcs 
01 on" of the numcrou procc "C of uranium cnn hmem, 1h I ere to 
he found m 1cnt1fic later, ture of the time, held prom1 e and could he 
dc,clopcd to contend the •• cous 01flu ion method, except, po ahl) ii 
process base,, on the ultra g~ ccntnfu •c fhi tcchmquc had been 
tn .. d by lJ1111cd States cngmeers nd s 1enth,1s, tn tl.c fortie . but ,, 
• handoncd during the 1anh uan Pro1ec1.4 
1111: 1nrt1al s1ud1cs as \\ell a 1hc conunuc:<l invc ug:uions mto ura111um 
eunchmcnt 111 the Rcpuhh of omh fr1ca an he lmkL-d 10 the 
2 ( Dr \\ l Grant Pm tc C'ollttuon) AJA Rou,. and \\l, Grnn1 l nmlun 
I 11r1 h111tnt in Soulh Afrk11, l't cntutlon In I· ur11J)('Un Sudmr 
Confcrrn • firll , l97~ 
l (Al 4') Ill d Waal l ro11n1t'.ITJ l.ini: in die Rq 1uhlick " '" Suld• \ fri l.11, 
pp 27 2 T«nm I dd ndum "unuuum enrichment an c:1.plan 1100 
ol the g ... cous d1flus1on n mod g1,cn h) Dr J Rou,. • 
(Al A) JA Rou, "Lt \Ctl} ~an ", pp 19 2 I, ( AB) , c 1hl) 
l>c·hatr:s, rnl _9, 17 Jul 1970 2 ugust 1970, 27 Jul) 1970, col 471 , 
ftcr the ond \\ orld \.'ar 1em1 b m llolland noel German\ contmucd 
re5c,1rchmg the as ccntnfu c for uranium cnn hmcn1 (l::i • 1a1cr can 
Hntam, GcnnM} , llollnnd combined m a Jolm orgnnI1.atlon 10 form 1he 
commen:aal uramum cnn hmcnt comJl:ul} UR£ NCO ) ( EC ) Ill. de 
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protcs,innal c.trcer or Dr WI. Gram\ anti a number of '-dentists and 
cngin~cn: "ho a-.,1~tcu furn 
While Dr Uraur was hcatl of the Dcpar1mcn1: Heal PrupagaLiun and 
ThcrmoJynamh.::. uf lhe Nation.ii l{c.-carct1 lns111u1c for Mcchankal 
r-1,rin:-cri~ at !ht' ''SIR in th1: fif11~•1;, a special pn~j, 1 was untlcrt,tl.;cn 
for 111. ri,11n1b.;r m Mine:, relating tn unJcrgroun<l cnviionmcnts .u1u 
!heir !')f>ychol<,gk;,I • flccl!i on human hcin;.!.. A-. part ot 1his proJcct. 
Dr Gram wrote a thesb illu-,trating that he had dcviscJ a metlw<l ot 
preparing Ctll>l :11r for the de" poini meters 'which utih,cu a vortex 
tuhc. • Although it proved unsuitahlc for 1ha1 purpose. the e pcrimcni, 
in<lica1cd that water vapour wa-.. hcing separated trom the u1r m l~c 
tube. Thi phenomenon rm1Jc Dr Grant spcwlate 11s h> its application 
as an urnniurn ii.otopc separation mechauism.1' 
'J he \ortcx tuhc was Je-.crihed t,,r the lir,1 tune h) 1hc Gennan 
,dcnw,t, MG RanJ;!Ue, a-. c.1rl) a, 1933. Aller 1946 a 11u111t>t·1 ol 
publications appeared in which thc vortcx cube principle was U1ili1cd. 
An intcrt•sting 1)hscrvatinn in 1hc v1111c, tuhc action wa, thar v.hcn ,1 
~a~. unJ,:r pressure, ww, hlown into the cuhc. thc gw, C\llJl<l he 
sep.1ra1c<l into two streams: 110c -.1,cam in which the tcmpcruturi: wa-. 
lllWl.!r lhan the inlet gas, and :mothcr stream in which the temperature 
was higher than the inlet gas . f-or 111, ... phcnorncnnn, an c.'l:plan,u,1111 
had 10 he l'ou11u. The general flow pattern i, chat the gas mm c, 1r1 ., 
!-lpccial flow frnm the inlc1 to till' v.arm outlet and that the coltl air 
;'i Or Gmnr W,I\ 1pJ)(1m1cJ ~s .i 1tt,d1.1n11\il cngme1•r to the ~,.111 uf lht• CSI R on 
March t ,, , l 9-IX, !here Or C1r,m1 m111a1cJ work on ii tlo\\ 11w1c1 ,md u 
pr1•~~ure regulator ,md 111\l'Sllgall'd a ht'.U 1ra1l\lcr thcul) lur thl' rnthlruLltun 
of a wmd 1un11cl. Dur111g Dr Gr,mt's ten }ear, w11h the CSIR Im \1orl.; 
rcm.imcd oncm,ucJ tow,irJ~ heat rrumtcr .md rht•nnod) mtrni.:, • c\penl'lltt' 
\\luch w,1, 10 ht• 111valuahlc 111 hL, later och1cvcmcnt, 1Af-C,\1 Ill de Waal· 
llniitn\l'tt)krni: in di,· RepuhhC'k ,1111 ,u1d,.\fr1k11, pp 10 · II 
h \Vhc11 Dr (,ran1 JOml'd the Atomic l·nerg) Board • , Senior l:ngtnn:1 111 
O<.:tobcr 19:'\9, he- \\th mvoln:d l\llh lh~• manuti1~111r,· 111 hc,1,> \\liln. lie 
S.t\\ ,1 Jl\ \s,bk .ipphcatiun ut the wncx pt im.:1plc 111 1hc proJuc1mn f he.a\) 
\\alc:r. 
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stream mov1.·, in a spiral fl,,w from the warm ourlet di,c to the cold 
outlet. 7 
Dr Grant realised thar only a 1.'heapcr and lcs<; sophistkared mcthl1J ot 
enrichment would he within the hounds of pr,1ctical11y for South Africa. 
An enrichmcnr procc.:s\ i11 which the high separation factor of tlw gas 
centrifuge method and rhc high now-through per enrichment stage ot 
the ga<;eous Jiflusion technique could he combined. would have great 
practical advantage. Jn 1h1s concept thl! n,nc.:x tune sceml!d to '1wc 
great potential.X Dr Grant delihcratcd on the idea that ii' a vorrex tuhl! 
could t;l!pM,lle water vap,>ur fr0rn air. II could perhaps he Jr!\dupcd 
into ,1 separ:11ing ch:mcot v. hich might ~l'parate uranium 235 from !he 
tnaJ1>rity of urnniu111 238 atoms - a scpura11ng l'lcmc111 whkh would 
ha,c the tremendous advum.ige over the gas cenrritugc ot employing no 
tno\'lng pan .'' This wus the lunuamcntal source ol rlw e,·e111ual 
atw11uncnt of enriching uranium. 
It wa-: tin thl' hasi, ol Dr Grant ' c; prt·mbc that l>r Rou\ rnmcncd a 
meeting of a sch:c1 few and advised th;!! the ,·ariou~ known mcthoos of 
cnnching urnnium shoukl he lookt::J into. On 23 August 1961. Dr AJ,\ 
Roux inli.>rmed the E.lCcc1111vc Cnrnrni11ee nf the Atomic Encrg) Board 
concerning the advantages of usinl.! enrichl'd uranium as fuel rather th,111 
narural ur..inium rn It was m lh" -.cage that the fa:ccutiw c,,mmillel' 
decided tha1 it carch 1:ri a method of enriching ur,tnium ,liquid he 
commenced 
ln 1961 nn one wa~ under any illusion a, to the politically ,en,ilHc 
nature 01 u:-amum cnrkhmcn1. ( 1111, ""PC<.:I will i>e eludda1cJ in Ilic 
7 <Af CA) HL ,k \.\'nal: l'raanHn·)klng in dfo Rt-puhlick Hlll Suid,,\frika, (l 14. 
1-i fhld., pp I J 14 . 
II Ibid., PP IS I(, 
Ill l\kmhcr\ ol rnc h,11crn1t\l.' C,1111111111t c ol rhc South ,\lrn·:in ,\11,1111l h1ng_) 
lio,Hd, l'l"il : C'h:urm.m: Dr rEW .Sclmm,um, Mcmhrrs CS i\kLc,111 :mt! JJ,\ Nd 
. . . . '' . . . . ' ' . \ ' .· 
. '• ' . , ' ' . \ . ' . . 




unquc~tionahlc discretion unJ ac ordingl) the projcd wa, clas ificd . 11 
"',is g1\Cn thl' <k ign,tt,on of th· Gas Cooling Pro1cc1 (GCPI which sull 
later \\ .is d•-. 1ded mto thr.:c cpar,tte comJl(incnt • name!) X the 
experimental .,tagc ul dcvdl1pmcn1, Y th<.• pilot plunt and Z the lull 
,cale prn<luction plam. I he Ga, Cooling Proj,c1 a, a whnlc was 
therclote also referred 10 a~ thc XYZ-pro1cc1. 11 'I hi, chapter deal 
mainly with 1h1.· X-proJect and preparations for the Y-prnJCl:l (To a 
le, er extent preparation for rhc Z-projeet). llo\\cvcr. the three 
componcms .1ov:t1 h<· regarded us 11n entire!) for all the rc ... carch and 
tcchn1cal c, pt•rimcnt,111011 wa done with a vie\\ 10 cvc111u.1I comrncn:ial 
production ( I he Y a,t<J Z project \\OU Id only he co111pletcd in the 
l 97U' .ind 1980' ) 
Research \\Ould ha\c to he handlt:d with 
'J'he first hu1ldinr w hou e rhc c.arl) experimcmal \\1Hf.;, \\a in nu I ou 
·1rc,:1. 111 ccntr,il Prcwiia l'hcse pn:111,scs "c c klpl as uriohtru,1,e .1~ 
possible. f>anitioned into a front an<l rear section, the cxpcr1111cntnl 
equ1µmen1 was a cmhled nnd operate: 111 the rear portion. anJ rhc 
front h.1lf compn ed the \\01k hop wlwrc cu ual enquirer "ere !old 
cicn111tc equipment \\as heing 111:m!,lacturcJ. l..c11c1 rr became 
nc1.:c sa, y to lrnnslcr the cxpcrimcntal work to new premi,cs. ll11s "'as 
the cquall) unohtnisr\c Shamrock BuilJmg in Skinner .Strcer, Pretoria 
.S1nc-1t•r ccurr1y \\ll~ exercised rhcrt• 11 
The E,pl'rim nls to c1i.1rate Uraniwn I oto~ and the St:ientish im olHd 
In lkccmher IY6I, c~pcruncm.111011 w11h rhc voncx turn: \\,lS hcgun 
l'hc re c11rl'11 1ha1 wrn111cn ed. \\:t~ hascd on imc,1iga1ion-. th,tt had 
he, n dl111c in onncction \\ ith rnobturc mca,urc, at the C.SIR. 'I he 
11 Intentc'ol. Y.llh Dr WI , Gram, 17 7.1989, (,\ICAl Ill de Wa11I 
lln1 n\l'rr)lo.ing in dtl' Ktruhhtlo. , 1111 ,u,,f · \fr1k11, pp. 4 I • 43: tAI· ,..,\) 
Minu1c~ ,11 lhl' \fcrttng ol the r,. 1111,e C\1m1111lll'C tPro<luu,on> of lhc Al B 
lor ur.in,um l'nr1 hmcnt, 20 1.t: h I96Y, fl 4. 






proposed vonex tulle pr0cess ha~ a high separation value. As this valul! 
is ,o much bener than the theoretical maximum for a uranium 
hl!xatluoride diltusion proces, :. was decided thar research should h~ 
continucd.11 
fnvcstigations at the CSIR had not dcmom,tratcd thl! separation prinl'tple 
heyond all douht and a new experimental assemhly was constructed to 
repeat what had been done year, hefore, and lo confim1 the l!arlicr 
ohservations. Init1ally Dr Grant'< team \.\-'as convirn.:ed that lht' 
e>.penmem with the vo.-tcx tuhc, that had hcen done years bcforc would 
succeed. hut this was nor the case. Dr Grant recailcu the day . 
Christmas Eve. Ill thc ,ummer of 1961. The expcri111cm \\,h done over 
and O\er again, hut with no success. Some ot the mcmhcr: ot the 1ea111 
were in a fcsttVt.' mood and were in an adjacent room. When they 
returned 10 where tht! apparatu, had been ,et up to enquin: whc1he1 the 
c>.perimenr was succe,;sh.JI , the scientists could nnl) . 10 their 
wnscernation, 1eply that there was no -;cparat11m nf air an<l ware, 
vapour. Again ,tnd again till' expl.'riment was repeated • \\eek ,1 let 
wee~. hu1 ll> no avail After three nwn1hs. hy w hkh 11mc autumn had 
brought a chill 111 the .m. the team hegan tu untlcr-t,,11:J why lhc 
elt!rncntJ.ry e.xplarwion became apl'arcnt The relative humu.Jity in the 
air ha<l m the summer heen 100 low With the coming of winter 11 
gradually changed. The r~lati\;e hurn1dit) Ill the air wa, lugher. 
Having accommo<lat<!d rlus e\tcrnal <!lfrc1 in thc cxpcnmenta11nn the 
,eparation m\;chani,m was prm-en suc.:ccsslul and the ,ci,·mish c1>uld 
prnc.:et"d to the next stage of invc.\tigatinn ' ' 
In h1, recolkc1inn 1>f th1• )t'ar 1961 Dr Gw111 rccalk.J lhe lollowing 
circumstances w rkh arc for !his stud) ,,t inter .:,l. Soon ,1t1cr lus return 
from the Unitcll Stat.:s. he n:mcm,,crcd ~,anding \lll Church Square, 
watching 11,c inaugura1111n uf l111: tiN Stare J>re-.idcm of the Rcpuhlic ol 
,J 1 (,\{ CA) IH d~· \\r,.~I · l 'ri,m1H>tt)l.in,: it di1• Kl.'puhlkk ,:m Suid•i\fril.a. p. J(l 
I~ l11tcn1l'\\ \\llh Dr WI Cr,u11, !.7 7 11/!N • 
.?50 
, .. 
' ~ ... .. . 
... . . . . ' ~ . . . ' . - I 
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South Atric,1, CR S\\art. The c:ountr) v.ou • •• 11 tha1 pmnt. pur uc 11s 
future outs11.k thl' Hruish Common\.\ealth of N:111011s On his rctl', n Dr 
Grunt uggc tetl to Dr Roux, then I>i1ector of 1he At IP • l·ncriu 
Board, that the) ,hould 1mcs1i •ate the enrichm'-'111 of ur,111111 1 Ar rh,11 
pornt 1'r Grant rcahsi:J thar 
g1c:11er ,tth',tntagc than natural uranium rea tors. llll') \\1>uld he a tar 
more ecnnomk propo. ition nnJ more ,c11.atile. The tlcci ,rn 10 
Ill\ c trgatc a method o1 cnr1cl11ng un,;uum wa . accnrllrng Ill Dr Granr. 
n -.demi fie Jc!1hc1,1tion Ha, 111g a~•e -.etl prngre ,; 111 th" Unrtctl S1c11c • 
he i;ould spccularc as I\) the luturc l'f hoth 11,.11ur<1I ur:uuum rca1:101s and 
cnrichl'J uranium reactor . Approximate I) tl:rrt) ) e.irs later he 1 
ic1,eJ uranium rc,1c1on, \\ oulJ he of 1,1r 
com 1ncly thar the correct dccr\mn \\a, taken. us c,,rl) .i, 1961. Ill 
pursue n method ot enriching South Airt an ura111u111 ,~ 
I he \trn1ster of Mine . Dr l>u.:Jcr ichs, \\ a, l:On,u lted .11 rite t 1111c 
l'hc econn1111 ad,untagcs of enr1 hell uranrun ns rllu rrnrt·J h) I>r AJ,\ 
Roux prc,arkd and the ~1ini,te1 conceded that re carch be commcncc<l 
on n cnn hme111 process I·or political rca <ins rhe whole efto11 \\1luld 
he cnnfidential Only the mo I eninr member or the Board \\1 uld be 
mlormcd of 1hc progre. s made. Th 1, cour t' ol ac11011 wu• l.irgcl} dm• 
to th~ llpparcnt t·c111101111 adh1nt,1gcs of cnnd1cJ uranium m nuclear 
po\\cr reactor., 16 llo\\cver. rhc Jec,..,ron 111 enrich uramum v.ould alert 
the inter na1111nal 1:0111111uni1y rh,tt South Alrica could 111 future he in 
pos11i1H1 111 produ .. e nuch.:ar \\capon, llnJ tlw. h.1d to he laken 111111 
11CCPU111. 17 
~ lost ot thc 11111ml ex per imcntation \\a, Jone h) l>r Grant h1111sclt. 
~ i\li;J h) a mall ream of ,c1cn1,~1s. When. 111 the ,1u1umn IIJ62, 11 
\\ s l.11 Co\ercJ th,11 ,11r ,tnJ \\.:tier vupnur coukl he ,1.:p,11;11ed the) 
l'I l111cn1rn w11h l>r Wt. Gram, 27 7.1989. 
lb (.\f:C,\) RC\ll'\\ 11f 1hc ,\'t'Z prnJcct h) l>r ,\Jt\ Rou~. \tinui1• of 1~c 
mecrmg of 1hc 1·,c UII\C Comm111~-c 1Prn<lu 111111) of Lhc Al:B lur uranium 
cnrrchme111, 20 \1nn·h 1969, p . .! 1t\lCA1 Ill tic Wn:il lr,1anH11,l.111i: 
in dll' Rcpuhlid, Hin Suid-Afril...a, JJ 42 
17 lnt1·rv1c11. ~ llh Dr RS Louh\cr, 28 7 I 9'<9 
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progressed 10 whetl' they could separate argnn isotopes from air. 
During thcc;c initial expcr"mcnts ga~cs (such as argon) which arc nun 
reac.:11,c and easily handled, were used . When Dr Grant and Im team 
,t.u.:cccdcd m ,cp,uatmg argon 1,otopes from air. 1t was rc.,li,cJ that 
cxua tinar. ... ing wnuld he rcqum:d if the) were to proceed to 
citpcnmem, involving the separation of uranium ismopc . The feed 
n1a1c1ial for lhe separation of uranium i,;otopes is u:-anium hcx..cOuoridc 
( lJF.>. T:1e lJF. for the enrichment proces:-. should be dc,m ,•nd l•f high 
4ualiry. In the early stages of 1hc X-projcc.:l, t JF
0
, wa-; ot-itainld from 
ovcr.,eas (Francc).1~ It thb uranium compound were to be produced, 
on a -.calc for experimental laboratories researching the ,erwation of 
uranium isotopes, government financing '1.ould have to he cnn1.cdetl .19 
fhcrcforc adi:4ua1e lahor,uory ta1.:ili11es were ret1um.:d to r, nnit the 
making anti the ,ate hanJling uf UF. um.I abo to c,h:nd cxperimcnwtion 
lln 1.:hcm1cal and 111c1allurgical ,t,pcct, of the rcsc,m:h . An e,1i111atc of 
the rc4uircmcnts produi:c<l the llgure of one million Rands .o 
On March 2.!i. 1963 Dr Roux and Dr TEW Schumann were grantl'd a 
per onal intc•-vicw with Dr Vcrwocrd Jn order In ohtain governmental 
fin:rncin~ At the meeting were prc,t:nt Dr D11ngcs, Mmi-.tcr of 
Finance, und l>r l>ic1.h.:rkhs, Minister of \lines. 1 his was a highly 
cunf1<lcntial meeting. not c,cn the other mcmhers of rhe Cahinct were 
informed. fh•: enrichment programme required a million Rant.ls for a 
project which m1gh1 prove ,uccessful, hur on the otht.'r hand might I.iii. 
Dr Grant provided Dr Roux with a sheet of paper on which some 
details were given of how the) pmr,oscd to separate certain ga!-tse, , 
which were rt.'11uirt.'1.1 1t, produce lJF,. and an indil•iition nf the 
lallora1t1ry envisaged, 111 which 1he sep.ar.ition 1>t' urnnium iso1opc, could 
he done. These wi;re the main 0'1jec1ivcs Or Rou;\ C:\J')lained the 
processes as lug,rally 1'S prn,Mhlc. Ile made ii known lo the Prime 
I K lntt'l'\'1CW Wllh Dr JJ Warnrnburg, 25 4, I 991. 
PJ fnccn·icw w11h nr Wl G•ani. 27.7, 19tl9, 
W lhid. 
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f1111stcr 1ha1 1hc1-c wa the poss1h1h1y 1ha1 1t mrglu n I su \.:ct.-d, hm th 1 
ii could only he prmen \\llh the nc e ry c peruncm iron , nd 
a.I qu, IC fa 1l111c II wc1 di lo ed 10 the Prime Minister nd th• other 
C'i.ti111c1 Mini tcr rruu n oilot plam \\0uld ha\c to he erected tor the 
:1 \...:1 :, 1io1, ol lJI·,. a \\Cll 11 u pc 1al building "uh 1r punlying 
w tull,1•io11 • I he lac1li1ies of a parare ,,or:..,hop I Pclind h., \\as 
re4uir:d rni! nr ome tngc su1tuhlc cornprc o would haH.· ro be 
cons1ruct "o:- UF,. l>r Roux 111tormcd l>r Ve, \ucn! ,1 :,, rh_ 
imporcance of •he r-uccc of dc,clopmcn1 ol 1hc procc • nnu mu,, atcd 
1hc economic a1dvan111gc well a th intern21ional 11nphca11ons of 
South ,\Inca hccmnini' a nuclear power.ll 
An) doub1s or lcars which the t\.·o munhcr I 1hc A ·B may ha,e 
entertained 1\;garding the n .. -cep11on of their propo I "ere 0011 alla)ed 
by the imcn c interest J1spln)cd m them. On heing told 1ha1 
prep:murun of design~ and Jrawmg for the ncce s:tr) 1>u1ldi11 1 nnd 1he 
ca
11 lor tender \\ould prob, bly require about ei ht month before 
construcrron could he commenced. Dr Verwocrd asked whether some 
of the formalitie could not be by-pa cd 10 achieve earlier complet1011 
of the w,,:-k . :., rh course of \\cckcnd. the funds were nhta,~d 
pprox1m,11i:ly ,ll ten o'dock un rhc tonda) morn'n£ prrl I st. I J 
Dr S hum:mn iclcr1hC1ned Dr Grant to mfom1 him that rt,~ •noncy hc1d 
been •r:intcd for l:1.: pro nu.1me to pmcccd. It can he sa1cf that lhts Y.a 
the direct re ult of Pr Vcrwuerd'. pcrcepiion, th:11 the po ~1hility of the 
sucn: s of an u aniur1 ~·r.rich1a1\;111 ve•uurc \\a '-'Orth omt: ri ~ ... and 
could only he accompli hcd with I rr:c r, vcrnmemal tmancial SUPJ)(,rt . 
An important con 1dera11on "a~ th.it ti ·· . w 11 n undert kin, inherent to 
South Alrivt . It wa 1he lleginrun" ol :i !l'IJII n~hlt) 1 f In.I I rluu c:rn,tnl 
hel\\CCn th ,;;cicn11,1 of th~ A!:.B 111·.ol-.c 1 .~•th urnniurn cnrt hm nt 
11n<l lhe Prime Mini,;tcr nod his ,u\;c\;s Ir Th " 1c:111ist,; made every 
21 (AECA) Rc\1c111 of rhc XYZ.•pn,icct b; Or ,\JA Rou~. ur.utc, llf 1l1c 
mccun of rhc lliecu11H· Comm111ec.- {l'rodu~ w•l 01 the Ai•n f,;r ur.uuum 
cnnchlll('nl, W March 1%9, p 2 lnlcn 1c\\ \\ 11h l r \I, I. Gr11•11, ::? 7 19 9, 
!AH'AI Ill <le Wlllll : l nu1mrr 1.inr, in die kq11:hlitl. ,an Said• \fr:i.:a. p ,1. 
..... . '·, - . . ' 
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effort IO cnll •lucn the 111uscen, conccrneu I to all the nuclca, 
scientific nd tcchuulogkal 11npltc11t1ons ,,t t11r project . They \\ere 
tully 1t\\arc ot the n ks invol\ed and how the lumh \\OUld be applied. 
1hc cmisngcd pro rumme wa pproved hy the C bmet in May 1%3. 
as \\ell, s the Iman ial pmvi~1<m until 1968 69.J.2 
'lhc South Af. ica enrict,ment procc~ 1 chara 1eri1e<J hy n high 
eparnt1on factor ,i1 TI11-. w., n major factor rn oh1111nin, lun<l from 
the Ciove•·i:mt.:nt for Dr Grant\ uraniun• enrichment prcnusc \\Ould 
have to ind1-.;,,1e pre cdencc O\'Cr known methods of ennchmcn1. l he 
challenge to re~carch 1n<l dcvclup an enrichment procc totnll} South 
J\lnca,1 wa-. an cxi11ng e~pcricncc tti the nu lt:ar scicnti,ts invn!vcJ. II 
\\ll an npportunll) to be 111\'olved directly with enrichment technology 
dch~lopment . lJm\crsally thi-. was u dream ol many sc1e111, t hut the 
p11v1lcge of only a fey. . 'Ile nuclc.,r i.c1cmi,ts that '-Cre engaged m l>r 
Gram' -. un<Jcrrnkin \\ere full · a"arc ot th1i; ,24 
The sc1cn11st that were mvohcd with the early experiments ol the X-
f,1'"1JCCI tully \Upported Drs Roux and Grant nu •c,c- except1,111ally 
1.kd1ca1~d. Fund«. \\ere lim11c~ and initially there \\ere only u lcw 
scic1111st-. invol ec.J . Emhu~ia!>n, was, ho\\CVCr, -.ui.:h that -.c1cn11 1 
almo I nk:tJcJ to he mcluded in the undertaking I here \\Crc time 
1h11t the 1,:um had 11, be to1ally re oluic in their persc,.enmcc •• ,., th~ 
re arch wa dogg1..~ h) innumcr.thlc complex proolems •hat required 
repeated 1•,J')!·rimencntit1n, rile • ,icllll\ts w1.:rc determined ti' malc the 
project ),uccct :. At time the. \\Cr\.~ .-,1.juirc.:1J 10 \\Ork ovrrtunc. 1'111 
which they '''1 · not cnmpen-.atc<l. beyond the vi ion ol' ultimate 
22 lnrc::r,,c, • w11t- ~1 Wt. Granl , 27 7 111 9, (AH'At Ill. de Wruil 
t,, tnHr kin ,; n C:it Kt'puhlltk um i 1.1ld•Affik.1, p . 31, AR Ne\\ b • 
.'." ,1.1;t. •; ft:aln Reit 11, -n, pp 9!! -99 
(Dr Wl. G• .. I!, Pmak· ·,11.,:11001 AJA Roo\ 1111d \.\'L Gr,1m lln111lum 
F:"rkhmtnl in ~••ut' • 'rk11. Pr~rntatlon to f:u1":1~Rn Nudl'nr 
Corlf•nncr, lntr~--•111.:1.1 .·uni, 1975. Ste lechn11:a, /\Jl.lcndu,n 
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uccc . This cnthus1a m was a ,rcat inspiration to those l.:ad111 • the 
prujec1.2, 
Acconlin 10 Dr Gr,,nt the e perimental work on 1! th Afncar 
process wa a sue es as a re ult of the inventive \\• h rlc,n b\ ke> 
md1\l<luitls. One (If these persons was Dr RS l..rul , Ac the 
hcgmning of 1964 Dr RS l..ouhscr 1omed the Ar:t 1 •i.:h r :i 
appointed A 1c;tan1 D1rec1or wnt, the pcc1fic task , 1 1 wi • l>r l oux 
m rechnical Administration. In that capacuy he hv 1h. snore directly 
involved wilh •he manufacture of project e4uipmen1 I he technk.al 
se1v1ce . ection of the Atomic Energy Board devoted most ot 1hcir time 
nd C"<pcnise to Dr Grant and the Gas Cooling Project. It was 
rhcrctore wilh the manufacture of tcchni I equipment tor the ur,mium 
enrichment experimentation that Dr Louh er became involved with the 
Gas eootrng Proj~t. On of the first tlting that became qu11e ck.tr to 
him \\a that the u .. ce· of Dr Grant's concept depended on the 
" eparatmg element~ A the cxpcnmentation and tudic progrc cd it 
hecamc more and mure apparent that the scpamung clement would ha\c 
10 he panicular,ly fine anJ r,: curnte pi1.: e of mcchant m. It would 
have no movin£ p~m •• but wout nc,enhclc ha,c IO he made \\ith 
bsolutc prcci ion. At the me time it woulJ h ,c to he manut c1urcd 
ccunomi ally. If 1hi could not be Jone it \\Ould ha,e made the whole 
undcnnking far 100 co 1ly. From the beginning of the de,elopment of 
the separating element, Dr Loub er took the Ir.ad. It was a~ a result ol 
111~ lechmcal skill that the pro101ypcs of the separating element ,,ere 
prcc1 ,on made 11nd the ultimat uranium enrichment (')rncc wu, a 
ucccss.211 
,\ prominent cienli t that made a vital comrihution to the Ga Coolin 1 
ProJect \\11 Dr JJ Wanncnhurg. In the early !iixtics, Dr JJ Wnnncnbur, 
\I.II 11 lec1urer in Mc hanical En 1 inc~ring at the Unl\cr it) ol 
S1ellcnho h. lie \I.a imc,1iga1ing axial comprc sor, . • 1 hese turbo-
25 Interview wi:h Dr WI. Grant, 27.7.1989 . 
.26 lmemcw \\llhl>rRSl.oubscr,2 ,7. 19 9 dDr\\l.(,rnnt • .277. 1989 
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l)pc rn11d1111e arc also u cJ in ,1croplanes. I.ale in 1963, Dr R11ux and 
Dr Grant :111cmJcu an .1cadcmic C<1ntcrcn c in S1cllcnhosch and 
con iden.-d Dr Wannenhurg' intcrcs1 in this field as C()mmen<lahle IIH 
research in the Gas Cooling Project. Or Grant intom1ed htm that they 
were imohed \\ ilh highly secretl\c inve ligations concerning uranium 
cnm:hmcnt. For experimentation 10 proceed, it was c ential that an 
axial flow compressor be developed. Dr Wannenhurg' e.xperli e Wlh 
cmplo)ed lo overcome complex problem., involving the pumping of 1hc 
highly corrosive ft.-ed m,llcnal. Dr Rou~ wa,; ver) persuasive and l>r 
Warmenhurg dcdded 10 leave the univers11), accept the challenge and 
proceed to Pelmdaha. When he arrived in Pretoria at the heginnmg ot 
1964, the laboratory fac1li1ie for the enrichment inve!.llgariuns had 
hecn moved from Pretoriu Street an<l were e 111ll11shcd at Pclind.iha.27 
Dr Wannenhurg joined Dr Grant's ream and ',c wa in ch.1rgc of the 
comprc~sor. which was a vital comporent in the enrichment p,r,ce . 
I le later pl,tyed an important part in the devc=lopmen1 of the 
comprc sur. It \\BS agreed hy 1hc • three kc) figures in the 
progrnmmc. Dr Grant, Dr Louhscr and Dr Wanncnhurg, 1hat they 
would not desert the uramum enrkhmcn1 proJect hy accepti11g oth::r 
ar. liniment ollcred them until the expcrnncnt,; had succecdcJ and an 
uranium enrichment pilot plam had hecn put into opcratilln Many 
appoin11nen1s had been turned down by 1he111.2s 
After rhc completmn of the Laboratory in the Engineering huildmg n1 
Pdindaha. hy Novemlx:r 1964, the gas cooling apparatus was '-Cl up, 
financed from the tunJs rccci\ed trom the Glivernmcnt.2" 
For the trial C\periment 111 separate uranium isot:.,pe , uranium 
hexafluoride ~a u,;ed, al first mi,cd with hydrogen and later with 
helium. The process wa,. therefore, of an aerodynamic type. The tee<l 
27 lrllt>r\lC" "11h Dr JJ Wanncnburg, 2:'i.4. 1991. 
l56 
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atcrial wa~ •lifficull tn u~e a, it cictcd with r.•::iteriab with which it 
11! into C< nract A diaphr,1gm comprc~ ·r was developed hy Dr 
\\ ,menhurg , and this was used in ,:1~ ·arly cxperimcf\ts The 
e4uipn:ent ,, as nol of a standard to succellst.,lly accommodate uranium 
hexatiuoride•gas . The first at1emp1s i't using a uranium hexallucl"ide 
and hydrogen mixture were disastrous; the cnmpressnr could be used 
only for a single day before it had to be completely dismantl,•,: a• .I 
thoroughly cleaned. The gas itself would rap1dl) vanish as a rt'sult ,ll· 
its auack on constructional materials and the formation of tlF 
(hydrofllloric acid). Some of the tubes were metallic, ome [ l,~ss . As 
the gas flowed through the tubes the scientists would oh•·cr,c hm\.' the 
colourless gas changed to a yellow-green. then to a dark hue and 
eventually it w,,uld simply cat away the glass or corrode the met~tl . 
Later it W"., found that this was caused by water vajrt,ur. The earl) 
diaphragm compre,sor was a flat construction that was inclined lO leak 
al thi: part where the compressor cl,1!-pcd the diaphragm. This caus?d 
water vapour to enter the .system and much damage was dl•ne to lhc: 
tuhing of the apparatus . lt v.as an no-going ,:ndt'uvou1 of huilding up 
thi: apparatus and then dama ,jr,g it hy !he cxperimeutat)!ln • am;e again 
having to rehuild it. The result was thar 1he endless .-qx.•tin 111 of 
rewnstruction and experimentation !hat was tinte c<,asur11n~ and 
demandi:d unlimited patience on !hi.! part of tlu.: scientists involvcd.·111 
In his article "The D,.,.clopml'nt of Comprcs.;ors for Uranium 
l:nrichment Plant m South Africa" Dr Wanncnhcrg indicat.:s ~omi: of 
the d1ffo.ulties cnnm•cred with the di:ve;Gpment ol a uranium 
hex~lluoridc compressor and possihle solutirm~ ol the the!e p, ,,ttlcms. 
Type · of ~,,mpre:, ,,rs were .-nenticncd that n,jght meet th.· dcm,mds of 
the 1woce~,. 11 
JO lntcr.1ew wit~. Or WL Grnn•. 2/.7.1~89. 
,11 (Al·TA\ JJ Wannert,,•rg. "Die Ontw1t.:kcling van Kornprc,,or..- ,,, ' n 
Vcrrykingsaanlct1 in 3uid -Atnka", November 1'164: !IL Jc Wa:il · 
UraanHIT)l..ln~ ht die R,•pt1hlkll ,an Suid•Alr1ka, p • .:?.J , 
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By way of summary one can say that. during lhe lfo,1 half of I 96.5. tht• 
experimentation on the vortc.x tuhe ~.ts continued. and the forming < l 
hydrofluoric and rn the apparatus cau,ed countless prohlcms. Tntcm,m. 
research on compressor development was carried out . The study of 
effective temperatures, cascade linkage. isotope separnthlfl. unmium 
hexafluoride tests, the specific energy consumption of the <,cpan11ion 
prm:css, COM estimations, etc. were intensively invcstir·11ed. The 
results indicatt:d that the vonex tuhc must definitely had a.;••antages as 
compared to the ga'-euus diffusion methods, as well as the ccnrritugc 
method that the french were investigating at that time 1.: I he toil anJ 
laborious efforis of the team were to be rewarded in the second halt of 
1965. 
During the lir,t half of 1965 a mixture of uranium hexallunriJe and 
hydrogen was used as the process gas m the 1:nrichmcn1 
experimentation. In July, I 965 it was dl•ci,1ed to Ir) 11nirt1u111 
hexafluoride with helium. lt provP.c.l to he lcsi, corro <:i~;:. One ,if the 
problt-ms that was panicularly back-hrcaking In rhc tcan , wa~ the tat'I 
that once cxpt•rimcmation had begun, the appardtus could nor he lclt 
unaucndcd. As much as possible had to bc done before the ura,;i11m 
hcxaflunridc \H>t•ld re, c1 with the l!Ocac.cments and hring the proccs, '" 
a halt 
Th'! BreakthrotJg;1: The Di.'ico,·ery of a Unique Prov::ss 
By t '1 'oher 1965 t!1e scientists had not yet succeedc.J in separating tfo;; 
iso1oi:~~ 1)f uranium. All cffom were devott:d to a round the clock 
programme to achieve this all-importam milestone, before a i.che,:uleo 
visit m November by the .Prime Minister. Dr Verwocrd. who reta ncd a 
deep ir,.L'rest in the Ga, Cooling Projec1 
- ~-------
.l:i (AErAJ AJA Roux and WL Grant· •vordcringsvcrslag oor 'n 1uwc me1ode 
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The team managed 10 ,eparate the isotopes a mere two weeks hefore the 
visn . The) .,ucceec.fecJ in accomplishing this h) using a mixture of 
uranium hcxafluoric.fe and helium. Once separation wa<; achieved, there 
would be an enm:hecJ stream anc.f a depicted stn:am. Samples hacJ to be 
taken 10 assess whether isotopes had hccn ~epara1ed. During the early 
experimentation two persom were responsihle for taking sample-. and 
managing the test hcnch, Bill Grant (brother of Dr WL Grant) and Roh 
Smclair. One afternoon in November 1965 abot.1 two weeks before the 
-.chedu!ed visit of the Prime Minister (Dr Grant recalled the actual test) 
the gas cooling apparatus was c;et in motion for the ump1centh time and 
experiment,llion began. Sam van Rcnshurg, under the direction of Dr 
OM Kc111p, was in charge of the mass "pec1rnme1er. which would 
indicate whether separation had occurred. Samples were taken and the 
analysis worked through the night. It was about ti.iur u'clock the 
following morning when Dr Grant wa~ informed O) the telephone. that 
the isotopes had heen separated. This was a significant hre,tkthrough, 
hut the low-mass isotope was appearing at the outlet where the high-
mas:, i,;otupe o;hould he discharged. The morning fJr Roux ~as invited 
to come and see what haJ been achieved. It was perhaps the mo ·t 
important da,> in the histoQ of the Gas Cooling Proj<.-ct. 
Approximately t~o ~eeks of intense activiry followed and when the 
mspccrion vi,it took pl,tce as planned, it wa, pos,;t,te to ,eparate 
uranium 2:18 in a helium-uranium hexafluoride mixture. '' 
With this stage achieved. ir was then possible to ex1,.md the programme 
and conduct a de1ailed investigation of corrosion rcsisranr marerials for 
construciion. It was in thece mvestigations that Dr Conrad Johannes 
played a significanr role He was the chemical engineer in charge of 
the uranium hexafluoride preparation. (He may ~ regarded a\ the first 
uranium enrichmenr physicist of the AEB. )14 It was his !ask to prepare 
u lmcr,iew with Dr WI. Grant, :?7.7. 19119: lntc:nrew with Dr JJ Wannenburg, 25.4 . 1991. 
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the uranium hexalluoric.: so tha1 it could be used in the cxperirncn1a11on 
in a purified form. Thi was essential in order that cxperimenr-. 
might succt:t·J. He conducted hi, O\\ n research into l)IJ cs of cl di.ling, 
and encast·n,encs rhar could withstand the corrosive action of uranium 
hexafluoride. It was on his recommendation that certain materials were 
used in the app:tratus rhar contributed largely ro the succe,, of the 
project. H 
The materials that could he used for the construction were limited: 
metals. aluminium. copper, alloys nf nickel. alloys of copper (.,uch as 
monel).~11 pure nickel and srainless steel <however. large arc,1:. of 
. rainlcs•· steel were unsuitahle). Teflon wa<, the only non-mctal:11.: 
suhstani;c that could be used. Teflon had the unique property of having 
a lo'" friction coefficient. It could he u~ed where one would :,orrnally 
use oil as a luhricant 17 
When Dr Wanncnhurg started making analyses he realised that for rhe 
flow 1ha1 was required, an axial flow compres'ior wa, nor the answer. 
fhcre were two other alrcmativcs. 'I he one \\as a rmor compressor* 
and the other alternarivc \\as a piston enginl•. •JI! The piston engine h.:.d 
less disadvantages. The greatest difficulty that had 10 he owrcome was 
rhe ~ealing of the piston rod. Ullimately a tcOon hcllows was 
developed ro ,;cal 1l1e piston rod. With numerous improvements a 
35 ln:el'\ 1ew with Dr WL Granr. :n. 7.1989, Dr C Johannes farer left the 
count!) 10 h\e in France where he died. He had porph)'I) and Dr Granr 
r~c,1llcd how, "1th sore nnd hl~dmg linger~. he pur,ucd hi\ 111vc,11ga11ons 
With 11ran1u111 hcuOunride. H1~ ded11:a11on v.a, remnrJ..ahle . 
.lti (Dr JJ Wannenburg: Pri\'alc Collci:11on1 Monel : 67% 111cl.d, JO% copper 
and 3~ iron, "Monel magic in :--luclear Technology", f'oc:11\ "" /\lomlc 
Energy Corporation hupp w1cn1 in En~inccrln& Wttk, 2.l . 11 . J 9901 p. 7. 
37 I01cl'\1cw w11h Dr JJ Wannenburg, 25.4. 1991; JJ Wannenhurg· "Die 
Ontwikkeling van Komprclosnre ~1r 'n llraanverrykingsaanleg in Su1d-
Afnka". Pan II. July 1965: HL <le Waal : Uraan,erl")kin2 in die Republiek Hin Suld•Afrllm, pp 2J-24. 
18 Scl' Technical Addendum "Roror Comprc~sor• and "Pi~ton Eng111c•. 
,:?{,O 
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hcllow-. was cven•ually con,tructed that cuuld he useJ in the pilot 
plam.39 
Dr Grant uscJ ma-.s spectrometers as analytical instruments in the 
de,clnpmcnr of the project Thi-. method "as a handicap, it impeded 
the progress of the undertaking because the anal) ses es,cnt ial lo the 
experimentation could not be done quickly Only a few analyses could 
he carrkd out per day ar.d even that was onl accompli hed with much 
effort. It was in this sphere that Dr Haarhoff (later Profc,sor 
llaarhofl'4t1) would play ,ignilicant role. In I 961 D1 Ha1>..r!111tt 
received a scholarship frnm the AEB to further hi., '>IUJ1e, a1 
Cambridge University. Thcrc he w1,rkcd nn m<'lecular rc:sctions :.r..J as 
rart l>f nb st11oy, became particularly interested in mass spectnin,ctry 
a" an c,pcdient in scicntifo: rc'.\can:h. Dr "1ran1, aware of Dr 
llaarh,,fl 's ahilities in this field. approached Dr Roux to make availahk 
'-Otnc tll Dr Haarhntr, time tor an invcsligauon i11.o the mass 
..,p<:ctmmetric ar1alyscs of the Gas C. t,ling ProJet.! Dr Grant helicvell 
that he had the ahility 111 improve that aspect ol the rc-.carch. lnitiall.> 
Dr llaarhoff was only eJltplo)ed pan-t,mc tr, help w11h t 1c PrOJCCI. 
Ead1 stcp of the anal) tical procedure w.is systematized and thtJs helped 
to shorten the time in whkh re ults could he produced. Dr 1:aarhotr 
l\ccame particularly intcre~ted in the Ga fooling Project and later 
became a full -time mcmhcr of the team. The prohlcm, conncctcd with 
tirne-con:,uming analytical rcsulb were evcn1ually overcome to u roint 
where any amount of analyses could be done accunucl.> and as 4ukkly 
us they were required , This was largt:ly due 10 the e,pertisc ar.d 
dl!dication of Dr llaarhoff • an acwmpli,hrnent invaluahh. to the 
progress of 1he Projed a~ a whole. 
Dr Haarhoff's most significant contrihution to the development of the 
South Africa!l uranium enrichment projcct wa" the tt.-chniqu,: he 
.W lniervlc\\ wllh Dr JJ Wa.ncnhurg, l.5 4 1991 
40 In I 977 Or llaarhoft Joined th,· ~tall of the Uni,er-i1y ol r:ctona and "lb 
HcaJ of the Depanmc:nt Mt'Chan1cal En •mecring. 
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d1sc,1,cred lo reduce the man) '-Inge of enrichme111 in •he enrichment 
procc and in 1h1-. WU) r,-duc1n,g the ultimate cost of the projected p1lo1 
plant.41 
fn the gaseou diflusion method developed hy the Unucd States and the 
Hecker proce s de,cloped b)' Gcm1an), M:icnllst!i 111 the middle ixrie 
1111d nm ,;olvcd the problem of redu i11g the numhcr of stages of 
cnr11:hmen1 <af.,o kno"n as "cascades"> 'fh, wa, a major factor in 
makm • enri..hmcnt s(i extremely expen i,·e. Va t con 1ruc1ions were 
built with hundred of stage ot enrichment 42 
Dr r laarhoff startcxl rcsean.:hmg the ca cadc ~rec1 in 196S. 41 Dr Grant 
believed that "ith some good thinking and im en11vcnc a method 
could he lh cm creel to reduce the number of stage in mt cnri ·hment 
c adc . l>r II rhoff focused hi llenuons on the problem and 
co111emplatcd variou JK1ss1ble oJutions. I le believed that the ns\\cr 
Illy in not how the rn •e them Ive ,,orkcd. hut how the tage \\ere 
conn.:ctcd to each other I le took 20 mall tagc • 1. ch ,, ith n different 
compo lt1011 nd tried to find a way of co1,1bimng them mto 011 ... 
comp cl unu W11h me mvemivc 1h111k1ng h fonnularcd a 1n1all) 
new method ot connccung the u1ges of a ~, ade, ,r:uite unique in the 
world .... 
As the uranium enrichment procc require uranium 1ctr11fiuondc (IJF.} 
nd uranium he atluornJe I lJF,.) the folio" in • peers !.hould he 
men11uncd. In comcntional rrocc s tor tJI. nd ur. pnxJu tion 
beth n.'quirc 11hcr anhydrous hydrofluoric cid or fluorine 8\, neither 
of "hi h wa produced in outh Afn a. n ah ·Ill 1t\'C method. the s,,.. 
c lied 1:1uorox pm: c • ln\'olvin o~klation 01 UI , wa dc\el pcd net 
41 I cchnlal ddcndum tagci of cnn I meru. 
42 lnim 1c\\ \\ llh t>r llaarhoff, 2 7 19 
43 P( If rfloff "Oorucglnss b) d1c llnl\\Crp \Dn 'n k hdc", O.:tobcr 196 ' 
Ht de Waal l na nu-r11 lo.lRI: In dir lh publltlo. , n Suld• (rikll, pp 24 25 . 




in 1967 a pil111 plant fur the proJuc11on of uranium hexafluoride wa 
c tabli hed at Pclindaha hy the Nul'lcar Fuels Corporauon. •~ 
'I he Sourh African procc \ mu t be reganJed a .. a cnmhinat1on of the 
(vortex lube) eparntin clemcn1 "trn:h in eflt.'\:t i!, a htgh performance 
stationary-walled ccntnfuge (Wllh a high separation fa tor), u~m, 
uranium hexafluoride m h)drogcn a), process fluid, and the new case, de 
1cch1114ue that were de\eloped 10 deal wuh a mall uranium 
hexafluoride cut. The new case de techniques made it po ihlc 10 
chievc the de ired enri hmcm with a relauvel) mall number or large 
separating unit!\ h) full) u1ili1ing lht: high cpara11on fl c1or available. 411 
By the end of 1967 the fca 1bil11y of the ,oncx tuhc enrichment method 
had been fully demonstrated on laboratory calc. "hale the cicmifie 
nnd technical problem whi h 1111 remained were b) no mean reg rdcd 
a insunnoun111hlc. 
I h l>ttf ion ro bulld riloc Pl nr 
Whether th proce s \\Ould he viable for tull- c1lc cnnclune111 plirnt, 
wn depcm.fcm on th qui ition ,11 ec,momic nd indu try-related J 11a 
which no labor tury- cale work ould provide. ln hon, th1 
111fom1D1iun could onl) be Jcri,ed hy buildin a full pilot pla,:1 ha d 
on the vonex-1ut,c separation clement. 'I h co I Bod cffon irwohed 111 
4S Ownersl11p of uranium \\I , rdms 10 1he A1om1 F..ncrr,) ,, 1 (1948), 
\CSlrd m the Stare In 1967 the A Iv. amended 1Ac1 'o 90 of 1967) nnd 
one of the chan cs \\a the restorallon ot 1h11 ov.n rsh1p ro pma1c enter:pme 
Ai a COn\Cqucnce. lhe Ch mbcr 01 M11mi, l rruuum Sales Or ,uuz 11•'11 
(whldl ne 01111cd on ~alf of rhe m1ncs 1errru nnd cond111on~ of urnnn::, 
ales) v. i rcpt cd h) the u lw l·ucl Corpor rlon of Sou1h Afrna 
( 'UF< OR). 'UFCOR v. founded 10 t a lhng enr on llchalf of 1111 
md1v1dual uran,um,produemg olJ mine • h also took O\er oper:111on ol the 
Central Cal min Plant v.h1 h collectrd ammonium ll1unuu1e lurry trom the 
e Ir 1100 plan, of the variou mtnC'S 
46 (AECA) AJA Rou, and WI, Granr: l1ranium 1-:nrkhtmnt In Su111h ,\lric,a, 
l"rt- 111uon to 1-;uropean 'tKlrar Conlttmc , Process (>ci; npllon, April, 
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this, however, v.ouh.l he of a ,cry dillercnt ortJcr to tho c inJccted imo 
lahoratl)ry v.ork. It wa reali ed that the Go\.ernmcm coukl not Ile 
expected 10 take a major dee, ion on whether rn procecJ w11h the ne,1 
'-lagc purely on the rccomrncn<la11on ,,t the top scicmi t and engineers 
cngagcJ in the project 
11 v.a), on the rccommenda11on of Dr Rou, that an 1mpartml cxpcn 
comrnmce wa appointed b) the Gmernment in the tirst quaner of 
1968 10 Jr.th a rccommenJariun 10 the Cuhinet regarding the future 
production of uranium enrichmem in South Africa. •7 Acc<1rding 10 Dr 
Wt Grant. a~ early a,; the he 111n111g ot 1966 Dr Verv.oerd had said a 
Ctlmmis ion should he appointed to 1mc tigare whether ir \\ould be 
henettc1al 10 enrich uranium in South Africa . Alter the 19':>6 general 
election he would attend 10 the ma11cr. Person~ uch Bl> Dr 1:; van Ee~ 
(Chairman of the lndu trial De, clopm nt Corporation I and Dr 
Stra zackcr (Chaimian of ESCOM) hould senc on u h a 
committee." On 7 March I 966, Dr HJ van Eck as Chiurrnan ot the 
Nuck r Power Comm111ee of the AhB. d1scu sed rhc po 1hility of the 
construction of uranium cnrkhmcnr plant la pilor plant and later a lull 
ale plant) v. ith Drs Roux and G!".tnt in Johanne hurg. "" 
Dr Ver\\-oerd wa a assinarc<.l on cptemher 6, 1966 The cnquir) iillo 
the future producrmn ot enricheu uranium wa'.\, 1hercfor1: , delayed hy 
appmximatcly '"o )ClW, a~ a result of the death ot Dr \'en1.ocrd. The 
scienti b that were aware of Dr Vea wocrJ · ~ cnthu ia~m for rhc project, 
\\ere haltered h) the ncw'i of h,~ ueath.5° A nc" Prime Minister <BJ 
47 AR N~v.b) •I rascr: < twin Rtaction, p ltlO 
48 lntrn le\, v. hh Dr \\ I. Grnnt, 1.7. 7 19 Q 
49 (Al CA1 Ill dr \\aal l ntilnHJT)kln11 In dlt Rt1>uhlitk \lln '-aid• rrika, r 31 
50 ln1cn 1rv. v.ilh Ur WI. Grum, .'7.7 19 Q, 
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\'or lcr) and " 11e\\ Minister tor Mine~ (Dr C de Wet> l1ad Ill tic 
cnligh1cned a, regnrd1, lhe uranium enrichment prograrnme.'1 
At the Ga, Cooling Project Meeting that was held on 15 December 
1966 it was decided 1ha1 the enrichment programme would go ahead 
unimerruptcd, Al 1he end of 1967 the cost of Sou1h Africa'-. enriched 
uranium. hascd on the p;cx:cs., of the South Africa Atomic Energy 
Board. 1,;nuld be as,essed in comparison to lhe price of the enriched 
uranium ol the United Stale.) and other enrichment method,.-'i 
Con ideration that would favour the i~suc of "'hether 10 huild a pilot 
plant h) le I Dr Grant's merhod were the following: In the Republic the 
foreign exchange value of natural uranium reached an all-time Im, m 
I 965 and I< 66. Although enrichment wa an e:\pen~ive undenaking 
there were great marketing pos ibiliuc-. for low ennchcd uranium. q 
rn an exclrange of le11cr~ between Ur AJA Roux. the Chairman of the 
lJnileJ Kingdom A1omrc Fncrgy Authorit). Dr !M Hill, in Scptemhcr 
and ' 'tober 1968, the exi ting collah(,ruticn Agreement between the 
Unired Kingdom Atomic Energy Authont) and the South African 
Atomic Energy Board wa CXkntkd to Jul> 1977. ~ Although the 
Agreement was extended, the arrangement~ could be ~uhject to vero hy 
the UnitcJ State, Go,crnmcnt .5-' South African nuclear uu1horitie, 
.51 !Af ,\) Rcvre\4 of 1he X'\'Z project hy Dr NA Rou,. Mmu1cs ol 1he 
lllt\'11"8 of lht' I.Accu11,e C'ommi11rr ( Pnxlur11on) of 1hc AfB lor uranium 
cnn,hmcn1, 20 ',!arch 19ti1>, 11 3. 
2 U\1-CA) (,\'P N1no11iini: • and Onh•il.kding,prognun, Mmurcs or 
rncc1mg, 15. l.?. J9M, pp, 13 14 , 
.51 Ibid., pp. 9 10, 
54 (AlCA) Lener Imm Dr JM 1h11 to Dr AJA R<'UA, 19 ptcmbcr 1%8, 
Letter fr,im Dr AJA Rou, !o Dr JM Hrll , 11 Octoocr 1968: 1AECA> 
Arrecmenc Iv~ Cool)':.111on as IJTh'ndcd, 7 Jul) 1967, Article I\' CA2l 
S5 <AF.C:Al Rrplrt "" tbr lnH-stiaatlon into the Pih ible Introduction or 
·udC'llr Po~rr in So"th .\frlru, PH 175 l·, I\Hl, May 1968, p. IO, AR 
Nc14h) •l·nucr, ( baln RCllction, p. I( 
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were convinced thar South Alnca ,hould not be dependent on a 
ource fr1r nuclear fuel . 
By 1968 consitlcrnblc progrc.. had been rnadc: fac1u11l foundation of 
the pruces .. und .t hasi, for the design ol rt future pilot phtnt wa 
e rahli hed . .st. lJ Lion-Cacher (Head Technical .Service-. AEB) 
examined various a peers of the planr, uch a~ J>('wer !.Upply, labour, 
raw materials, equipment. mechanical cr1pac11y, ,;(alt. tr.in .. pon, 
-.ecurity, progrc1mming. etc.~7 
On 18 March 1968 the Mini re, of Mines, Dr de Wet, in con ulrat1on 
Wllh the Prune Minister. BJ Vor ter, appointed an impartial 
fnvc tig:11ion Commi11ce to look into the po ihiliry of the C5tah1Lhmcnt 
of an enrichment plant 'Inc Committee. who c mcmhers had not up to 
thar pornr been involved \\ 1th the development ot the procc s. were 
requiret.l to draft an independent recommendation to the Cabinet 
regarding the future production of enriched uranium in outh Ah icn 
TI1c Committee wns under the d1a1rman hip of Dr HJ van Eck: Dr IF 
Muller (member of the Tran vaal and Orange Free State Chamhcr of 
Min ,, and Dr RL Stra,;zader (Chainnan, Electricity Supply 
Commis.,ion) were members; and B von M Louw wa appointed 
'-ccretaf) .5il 
The Cor.1mittee lo I no time in tulhlling its responsit,ifi1iei; , On 5 April 
1968, Dr AJ,\ Roux sent lt.'llen, .o the member ot the fnvc:-1iga11on 
Cornmiuee in which he pro\'ided a Ii~, of reports which he regarded as 
56 AGM Jackson: • l'he &para11on ot Uf·6-fh 11nc.J llF6 Ile M1~1ure by frcct.c Condcmna1inn •: A(iM Jad.ron: "The Scpar111on of UF6 He Mmurc., h) Fracuonal Pcrmcauon through Membranes"; WW Grant and HA Bchnnan: 
"l>1e Ophou and lnheJryt telling van die Vier dra.11-lnllhuh 
Parallel lalchngaanlcg •, 111. de Wa.11: l'l'llam trr} kin& In die Rtpuhliel. \lln Suld, fril.11, flfl l-i -35 . 
51 D Lwn Cach 1: "Cu11s1n"11on ot a Pilot Enm-hment Plant"; HI. de Wul : 
l na11nHM)l.ing In die R,puhlitl. \In Suld•Afrika, p H 
5~ /AECA1 RC\1e"' nt 1he XYZ-proJ~'\.I b) Or JA Rou,, M1nu1c ol 1he 
lllttlmg ul 1hc E,ccu11\e Couumttec 1Prollu1:11on1 ol 1hc Al:B lnr ura'11um 
cnr11:hmcm. 20 .~,ar~-h 1%9, p. J; (Af.CA) Ill, de \\'11.11· Ur11an\trl')kina 




impor1a111 for the Commi1tee 10 study and c\ialua1c in their arh1tnuion of 
the enrichment project. In this way Or Roux belie .. ·cd that the 
Cornm11tce would be wcll-infom1ed prior ro their investigations at 
Pdindaba. " 
After a ~tudy of the reports and other documents pertaining w the work 
of the preceding .)Car:,, the Commiuce ~rem three days, lrom l'ut:sday. 
April 16th to 'fh~r. day. April 18th, 1968, at Pclindaha, lll'>pccting the 
lahoratorie, and other lacili11c, . The) conducted interview with Dr 
AJA Roux , Dr WI. Grant and 01hcr pec1ali ,~ in the var 1ou, aspects ol 
rhe vonex ruhe enrichment proccs~.r,o 
On Frida)' mornmg, 19 April 1968, Dr Van Ed, dictated the Report on 
the pilot uranium enrichment plant which the lnve tigation Committee 
wi h ·d to present to the Minister of Minc1-, Dr C de Wet. Wilhm three 
day, (22 April 1968) the Committee prc<;entcd ih report and 
recommendations to the Mini,tcr."•1 
In the Rcpon II wa .stated that the lnves11ga1ion Committee had been 
fully informed regarding the Gas Cooling Project, by numerous reports 
and . J)t.--cialists at the South African Atomic Energy Board, The 
conclu,ion reached hy the Corn11111tce wa, that, dcsp11c the man} 
impediment, implicit in an> new process, it seemed, even at that early 
stage, that the South Afrkan process -.ould farer be d~vclopcd in a large 
prn<luc!ion plant whkh , in hoth capital output and operating costs, 
Dtxumcnrs for rc,,,c\\ by rhe lmes11g1111on Comm c cmKcrned Techn1Lal 
Aspcc1 of rhc GCP; bpcnmcntal Worl. on th, ncit rube; l.am1rtal) 
Mow m lhe \'one, Tut>c; Compressor Dcvrlop111cnt; The Corro ion of 
Mcral m llf·,, ga.,; Rrpon un In 1rumen1\ tha1 had ~en developed ; C"oM 
l:511ma1cs anJ rite Con trucuon of a Pllor Plant; f~uers from Dr AJA Rou, 
lo l>r, HI van fak , fF Muller anJ RI. Str11.,1.ad.cr, 5 Apnl 1%11. 
60 <AfCAI Hl. 1k Waal: Ura11mer')kl11g In die Republlek tan liuld-Afril.a, pp. 35 6, 
hi ( \l:CA) Rr~1c\\ ol the XY.Z,projrc1 by Dr AJA Rouit, Mrnurc, ot the 
mccrmg ol rhc hi:cu11ve C"ommiuce (ProJul:riun) of 1hc AEB for uranium 
cnlichmenr, . .n Mar~h 1969, p , : IIL de Waal : l n111nHIT)klng in dfr 
Rrpuhlil-k ,un Suld-Arriku, pp. 35,Jfl , AR Ncwb) ·l·mcr. Ch.iin 




could compare favourably with existing foreign enrichment plants. It 
was the Committee's opinion that a pilot plant should be erected before 
embarking on the construction of a full-scale installation, so that the 
new prncess could be tested on a much larger scale Lhan was possible in 
the Laboratory ."~ 
This recommendation by the Investigation Committee was based on the 
following: firstly, the high separntion factor of Dr Gram's method. ln 
the laboratory. the new method indicated a far higher degree of 
enrichmem per st.-ge. compared to l11ar of the vast gaseous diftus1on 
plants in the United Stares, United Kingdom and France It was even 
higher than the separation that could be achieved theoretically by lhe 
gaseous diffusion method. There was the possibility that an even 
higher separation factor could he auained in futurc .1•1 
Secondly. uranium enrichment had economic advanrages. Enriched 
uranium would have a far higher foreign trade value. In 1968. South 
Africa was the third largest uranium producer in the world The 
uranium reserves of the Republic, at that time, were 200 000 tons that 
could be exploited at $8 per lb. At that price ii would yield a tolal 
value of about R2 500 million. If the uranium were enriched to an 
average of 3 % • its value would increase by at least $20,5 per kg, or 
about R2 900 millmn. If the enriched uranium could be processed and 
marketed as fuel elements, the value would fu11her increase hy at least 
Rl 000 millton.M 
A further advantage noted by the Commtttee was the availability in 
South Africa of enriched fuel for power generation. Enriched uranium 
instead of natural uranium would lower tht> capital costs of a nuclear 
power plan. It was estimated in the Report that by 1980. South Africa 
62 (AECA) HL de Waa!. Uraanverryking in die Repuhllek van Suid-Afrika, 
pp. 36-38: AR Newby•Fraser. Chain Reaction, p. IOI . 
6] (AECA) HL de Waal: Uraan~er")king In dit Republitk \Oil Suld-Arrika, p 38 
64 Ibid. , p. J9. 
I ( 
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would require an addnional I 000 MW generated power each year. It 
i:nrichcd uranium power planti. were inslalled. there would be a cost 
reduction of R40 million per year. Within ten years chat figure could 
increase to rwicc the amount (R80 million). The South African process 
had the advamage that it would com.umc le,-, water than was required 
hy oversea, production plants.''~ 
The repon also strci.scd the advantages of South Africa hemg 
inde()enden1 of foreign c.ource, for enriched fuel. lhe greater markcttng 
possihilities of lhc enriched product and the benefit, ot an enrichment 
plant 10 the .. ngincerrng indu,1ry. 1>11 
f"he lnvest1 •ation Cllrnmit1ee stated in lhe Repo,1 that considcrahlc 
progn..ss had been m,tdc in the c..lc\'elopmem of suit.1hh! materials for the 
,eparation apparatus. and that a larger plant could Ix- con. idercd h 
had required much ingenuity anc.J intensive re earch to a<'.comrnodatc the 
very corn,,he anc.J poi oncw, ga!, IJI·. in the pipes, valves. coupling,. 
measuring in trurnc111, and 1:ompre,;sors of the c,pcrimcn:al plant. It 
was reali,;ed that much woulc.J till ha,e Ill he done in th:11 panicul;1r 
a~pect in 1>nJer to achieve the required ma,imum clficiency. llowt•ver. 
lhe prospcct'i were promising and the 1rn11cipa1cd course ol rc<.carch. in 
order 10 improve marcriah and ca,ing, \I.a, clearl) Jelincd."7 
It was also realised that an enrichment plant would com,umc a grca1 
deal of clcc1rici1y. In the United States. the three enrichment plant,, 
with an ,1nnual capacity ol J 7 000 tons of uranium. rcquin•d 
approximately 6 000 mcgawau power (apprnximatcly J 100 kWh per 
un11 ,cparntive work•>. According 10 calculations, the South African 
proccs\ would con,urnc only half the American requirement. With 
regard to the cquiprnl!nl for the pilot plant. the largc,1 single .,ourcc of 
65 (AE('A) HL de Waal, U1111n\trl)l.inai 1n dit R<'publitl. \an \uid•Afrik1, 
pp . .'8-40: AR Ncwh)•ha er, <.:tuiln Rtatllon, p. 100 
66 Ibid., p. 40, 
67 <Af:CA) Ill. de Waal : lra11mtrl)klnJC In die Rtpublitl. ,an Suld Afrika, 
pp .l8-40, AR Nc~b)'·ha.,cr, <.:huln Reaction , p. JR, 
l69 
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expenditure would be the cumprc,sors, These would have a 
com,iderahk capacity and :t larte number would be required . 'l'hl' 
advantages of large compressor unit wen: con,iderahle. e'>pccially the 
t!<.:onomic llcnefi1s, hut also for lht! process i1self. It was. thert!fore. on 
compressor development and improvement tha1 suoscqucnt research 
would he focused ."8 
In July I 968 the Prime Minister. BJ Vorster. Dr C de Wet and the 
Minister or finance (Dr N Diederichs) were given further intonnatili11 
regarding the prnpu-.ed pilot uranium ennchmt!nt plant. 
fhe larre sum of money that the Govcrnmcnt would have to make 
availahle for the pilot plant. required careful consideration. By thc end 
01 1 968 no final decision had been made hy the Governmen1. On 
Fehruary 11 . 1969. the Prime Minister. BJ Von,ter, and his Caliinet 
came out firmly in favour of the Van Eck re,ommendations. and voted 
the funds for not only the construction of a compkte enrichment pilot 
plant. hut also tor continued research for the next two year ."" 
In order to co-ordinate all the activities preceding the t!stahlishmcnt of 
the pilot plant for uranium enrkhment. the Minister of Mines appointed 
the Exccutive Committee (Producuon) for Uranium Enrichment: Dr 
AJA Roux. President of the Atomk. r:ncrgy Board <Chairman). JP 
Coe1zcc (Managing Director of JSCOR). Dr 'l'F Mullt:r. Dr Rl. 
StrnsLackcr. Dr HJ van Eck. Dr WL Grant (Direl.'.lor of the Atomic 
Energy Board) , B von M Louw. JGW van Zyl and Mr P Oliver 
(clerk). ?o 
68 (AECAJ HL tie Waal : Uraumetl')kJng In die Republlek vou Suld-Mrik11, pp. 38 40, 
69 AR Newhy-Fra\,:r: Chain R~clion. pp. 101 - 102. 
70 (Al:CA) Revic:w of the XYZ pro1ec1 by Dr AJA Rou~. Minute~ ol lhe 
tnl't.lmg of 1he faecu11ve Comm111ce (Pmt1ui.:11on1 of 1he Af:B tor uranium 
o:nnchmen1, 20 Mar.:h 1969, p . I: IIL tit• Waal: UruanHrr,>klng In die 
Repuhllek van Suld-Afrlka, p 4.2. 
no 
. 
, . . 
. - " . . . ·• : . . " 
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Dr \\'f l,rnnt 1ci;.illcd l'rm1c Mm1s1cr V11rs1t!r ' \1~11 ro Pdind:ih;i 11111:r 
1hc \ 1111 bck lkpurt h,1J IJCt'II ai.:i.:cpred hy the (11J\cm111c111 Dr Roux 
111fnn11cd the Pru11e hnt~tcr tl,m a -..:~ ot RS.SO million \\11ulll he 
rc\jum.:d tor the cstahhshmcnt of a pillll r,lunr , Mr Vor-.ic, asked I>, 
Roux \\ !tether tht.• prn1cc1 could 11111 pro\"C 10 he .1 "hue deph:rnt He 
'-,IIJ 11:at he \'11s 1101 ,1 sc1ct111 1. hut ti Dr Rou\ c:011s1dcrcd 11 ,1 '-Cnturc 
I(• he llll<kllakcn. he \\ould ,upport 11. 71 
I hcrcturc, ltorn rhc hcg1n11111!; 11 \\ ,1 apparcnr that thc coopcratmn that 
the nuclear 1c1111 ts haJ cxpencn ell with the Na11on,1lis1 GlWCrnmcnt 
under 1>1 Ver >erd. \\ould he cuminucJ under the lc:1Jcrsh1p or Mr 
V11rs1cr. 
t\11 ctfo11 \\CIC Htnl u :11 hring111g the pilot cnrrctuncm pl,1111 ,mo 
,,pcr.ttltln as soon 11s po ihlc. :1hl1ough cvcn a ,mall-scale pl.int for 
uru111u111 cnm:hmcm "a~ dc11rl) 11 large un,krt11ki11g. lherc \\etc m:rn) 
prnhlems 111 in orp□ra1 : 11 lahornwry re u!I on unuuurn cnm:h1.1e111 111 
II fltllll cnnclimc1~! , lh'l 
msur m,lu11u1hle. 11 
rl1e~ pruhlems, however, \\ere not 
I he pla111 \\ a 111 be 
1111pon11111 aim hcmg 111 d:1111msira1c the new proccs, on an industrrnl 
le to cstahh"h the Jcsi •n anJ 1,;11st parameter, ot a 1ull-sc:1k rtant.n 
nu: pilot plant w:1, t(1 tfcn111ns1r.uc that the South African proc . ,, could 
cumpctc c l.lflomkall) with the f1Hcign proct· se,. Cl'n,cqucmly. ma,s 
produi;t111n methods ut 111anut,11:1uri11g ~t.•parntior: ~h.:rncnl\, lor '"" tnCt.'. 
hcc. lfll.' ., matter 111' high pnontr 7' 
rt•~~rch and dl.'vctormcnr lacili1y, the ml)~! 
7 1 lntcn11:14 111,11h Dr \\ L. Grn111 , .!9.7.191N: ""l'ltl.l.Ullcg \ 'llO "5'i() llt1IJOC11. 
\'c:rry1.1c urn:in vir J1c hdc H)C \\~rcltl ", l>ic· Hurirr. 2.'i Ma) 1973 
7l AJARou"<· fall.:on1hcR.1J1opro~ramnv:, " lopl.t'\d", n ,61971. 
71 (Wl. Gr.i.ni . Prmuc Colke:tllln) N,\ Rinn anc.l WL Grant : l 1ranium 
F.nrichnu:nt In ~outh Ar, ka, Prc\cn1at1on 1<1 th1· Fur,1f)l.',m Nudc~r 
Confcn·ncc, April , l:H5, p 3 
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t the fiN meet mg of 1hc I c uu, Cornm111cc (Produc11on) of th· 
HJ on 20 1nrch J969, Dr AJ Rou \\dcomoo the members of the 
~om111111cc 10 1hc mt.·et111g and ga, c a !ihon re, IC\\ of 1h h&slol') of tht.· 
·yz PfUJCCI He 111\:0IIOncd Itta! 11 c 1961 (\\hen the Vcrnoc1d 
Go,crnmem grnntcd the lirs1 fund for un1111um c>nnchn:en1) ro 
1ar1,;h 19<>9, the um lloc llcd lor lhc X'r'Z l)fllJCCI b) lhe C..10\crn11wm 
moumed 10 R3 ... 9 nullton n t 1h1s mccung IJr Gram mlonned 1hc 
omm1i1ec truu the un1111um enmhmcm re arch 1roup ,us III lull 
s\\mg nd co ordma11ng , 11,111c III the ,armus sub •ruups, namcl) 
,onex tube dc,clopmem. comprc or de,clopmem nd compressor 
components, S<..'Cu II). m trurnc111a11on nd man gcmcm. pl III nd 
procc d;,\ciopmenr, anal)II al cmd che1111 I re earch. 1hcorc11 I 
s1ud1cs, and cconon11 1ud1cs h 
oon s lhc I· ecUll\c C'ornrn111cc (Produ lion) set 1h u1 org11111w1, 
lhc \' -pro Jee 1. lh pure I) research h m lcr of 1hc cnndunem roup 
ch n cd 10 one "uh produc11n11 a 1hc •oal fh,., nt.'C1"''i rm!) re uhcd 
IQ C~ClllOllllC fnc1ors pfa) In' lllOl'C 1g1111tcam role 
·nie 1op m 11,1gcmcm. he Jed h) Dr Gr 111, sci h\lul orgamzmg C\Cr) 
f c1 ot 1he cnnchmcm p1lu1 plam 1 hrcc pc1.:1s \I.ere cru1.:1.1I cnou •h 
cp ra1mg clemen r had lo be manufac1un.'d a1 compc1111vc pncc, 
compre or dc,clopmenr had 10 tlc finali cd nd the technilfllc of 
link1n 1he I gc of ·p ration had 10 be perfc: tcd. 71 A tounh pcct, 
nm a \llal s the first rhrcc, hu1 c scm1al. was I commod,111ng 
h) dro •en mJ uranium he:-:ntluomlc { l JI .) 111 1h pilc,1 plant proces 7M 
7 (Al eA) RtMC,._, of lhc 'Z pmJ I b) Dr JA Roux. I inure of 1hc 
mceun • ,,r lhc f-:i,ccu1t\e rommmcc (Productronl of lhe I II for uromum 
cn11 hrncm, 20 M rch 1969, p 2 
76 lhhl., p 4. 
77 fhc h1c\cmcn1 or Dri Rs l.ouh ·r. l'C Haarhorr nd JJ Wanncnbur 011 lhc e pc Is ha\ c been mcnr1oncd 
7 lntcn1c,._, 11.11h Or RS l.ouh r, .8.7 19 1  
. . ) -- . 
. . ' ' 
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A pla111 11, produ c ur,1111u111 hcx.illunrnle "a es11hl1sheu m I' 67 lh 
llll!,lll'i ol rhc Huon,, process the 4uan111rcs 111 l I· required 1111 lhl." 
pilot cnnchmc111 plant we1e proJucc-J ·;i 
In ll}6lJ, "hen II h.1J occn JL\.1ckJ 1h,11 a pilot cm1chrncn1 pl,1111 "••uld 
he huih. llmdi1111c111al ,111J app.hcl.l n:sec1rd1 ot urnnrum hc,alluuritlc "a" 
u11Jcrr.1kc11 at an accdcratcc.J pace Ir "a, a 1111"1 dtlfo.:uh lllnc as rhi: 
chenm11y 1i:a111 was placcJ uuJc1 great prc,,u,c 10 nrn,·1Jc pwfic1c111 
an~\licr~ The onl) p1cm1 cs a, arl1thk was the l.thor,llory 01 1l1c Aromr 
l:rlerg) Bnanl lkrng I lie" lrl'lll ot re carch, a l.1hl1r,11or) hau 10 be 
hu1lt up lrom scratch nd c4u1r,pcJ f,11 thc,c !X'dal11cJ imc,11ga1ion~ 
In 1969 there was h11lc. ii any. coll,1hora11on "1th •>lhcr 11Jg11111z:uio11s 
f'hc imc~11g.it1on of the hem, al !. 1en11,1s "ere too spcci,el11cd and 
sc Urll) roo !.l11111cn1 'I h:u ch,•) \H'rc \lior J.:rng "11h ur .i111u111 
hc;i.;111luo1 ,de or h)dto~c11 was 0111 mcnrmrn.·J ou1 1dc the lahon11r,1; 1 
l>r Houx t11,ou1cd thar hoth 1hc pilot pl::1111 as \liCII II'- rhc large 
con1111crcuil pl11111 be hu1l1 m cln c pmx111111; 10 PchruJ.1h.1 . Other 
imp,1r1a111 spec1s that \liC1c g11,cn, \\Crc a p1) ..,,hie site lor the proimsc<l 
p1l,11 1 Y> pl ml, c1 \\,lier ,uppl) tor 1.ooling anJ tlw 111.>t:c,s,tr) pnwc, 
,uppl) from l~'iCOM for the \'-plant. 1 
lntc1,1c:\\ wuh Or UM KL·mp, 24.4 1991, ,\R Ne~hy ha l.'r <.'ham 
Rt~.1ction, pp 74 75; ~,ore 11111,h , 11 r1111 all, or 1hc 11rru11um ,,Id h) Suurh 
Africa '11.ll~ dc,oneJ lo J)a\) 1hri•u1;h an ennch1t1l·111 plan1, :111 l',',inom11; 
~\ aluauon 1,1 lhl• IL·a~1h1ht) 01 llF. proJu,;tllln 111 South Afric.1. U\111!! 
csc,,hh,ht·ll IC'~hnolng\. wa~ undertaken h; Nl/1 C'OR The ,1111ctus1i•n '11.lls 
rcu .. h~l 1h.1t fr11m u purtf) c11111mcrc111I po1111 or HC'II. 11 "ouliJ 
1
1111 ,..,. :m 
il
1
1r.ic11vl• ln\l.',tITll'III hccau. l' , 11 a rurch,1~cr '11.<'tl' 111 rc-iuirc urau.,,11, ,r lhL· 1
1C\;1tl11nnJ,• torm, n \\11uld be more c,,11101111,nl 10 \htp rh,• ,,m. ,. , ,r.t,l' 11, 
lima,n for 11111 l<ln\t'f\lun 10 Uh and lht•n on 10 lhl· linal dn111 r,•J• ,.. I he 
A111m1 Encr } Bo,uJ '11.0uld 11,c11 ha\C 10 ht'l1>111c llirccll> 1:,v,,1 " J Wllh 
Ul·• p1,1<lu1.:11ur, lor commcr.:ral purpmc~. A JOlnl d~Cl\ion ":.i, tal..cn h) 
NIJl•COR :111,I lhc AH3, A llf·• prlol plant "-llUld he t'M.ihltsl•cJ ur 
i'd111daha. ne1 11 lH 4 pilot plam 10 fl"CU 11 ~ould be purcl1a~l·d and cn.:: rcd b) 
N' IFCO:t :11 lhlir ~u,~,. Bu1h \CntUrcs would he 1omrl\i ltn;IOl'C,i by tht' 
Al'.".l 1111d Nlll COR, lhl' lll·• pla111 "'"' ,uclc~,lull\ 1,;nn1m1~sau"cd 111 l97(i 
, , hth:n ,,.,. wirh Or [>\1 Kemp, .?·t.4. 19QJ. 
HI (AH' A> ,' ftnUll' nl the 111et·1ing ot rhc h,L'<.:UIIH' C11111111111l'C' /1'111dul'llllrtl 111 




. . . .. . ~ . . . 
. . . 
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A, rhe lhtrd 111cc1i11g 1\f rhc h~ccutl\c C'11111mi11cc 1Jlrixlu,:1i11n1 011 JO 
June l %
1
, . Dr PJ Rickert ,mcnJcJ 111 the plac1.• 1\l I Jr IIJ \.Un Eel. '"'Ill• 
haJ taken Ill Progrc.:,s on the XYZ-r1111cct ".ts rt·p1>rtcd A,rx-c1s 
,uch a, condi110ns of en 1cc 111 the ~tat I unJ the ddin·ry Jail' of rhc 
m:e,s ,pcctmmetcr, wc11: d1scu,,cJ. D1 RJI 1.ouh,cr wa, ,1ppom11:l1 
Chic! Exccu1he anJ 1>1 JJ Wanncnhurg Chier Engmccr 111 1he Y-
f)rogramme It was decided th.11 lhe pilot plant "uuld he locarcJ m the 
immcJiah: \ 1cini1y of Pclind.shv'12 
On 8 August I 969 lh1.· scnmr olf1cial~ nf 1hc XYZ-progrnmme were 
11pp,1in1cd hy the E,ei.:uthc Committee (Pro<luct1on1 in con ul1.11ion 
With the Mimstcr of Mine,: Dr WI. Grant (Dirccror Gcnend -
Production Re carch). Dr RS 1.oulhc<' tDire1.1or ot the Y-pwgramrncl, 
D, .IJ Wanncnhurg 1J\v,,~1ant-DJrc1,tor ot the Y-prograrmne) and H ,,111 
M 1.ouw (Senior Ad111in1siratl\c Ollina:, On I Novcmhcr l<JtiQ RA 
Hai ht1ur \Hi\ :1ppom1i;d (,\ ,i~1 '.!m-Dircc1or - Planning and Dc,ign1; J 
au P Dippcnaar 1A.,,i,ta11t Dircctnr - C111btrucuon1 ,mJ Messrs SW 
I iehcntx:rg <IkaJ - Internal Manu1ac1ure1 , WC BPtha mead - Qualit) 
Ctlntrtil) and D Lion-C.1chc1 <AJv1sor t,1 lhl• Chairman .111d the 
Exc1.:u1ivc S1am.1n 
Dr Rou\ (Chainnan nf the E~cl·u11vc Commutcc, Pr0Juc11011) \\ould he 
rcspon~ihlc for the pilot cnnchmem plam polky 111 gencr.1I. tmar::i.11 
c:omrul. appointment in general , 11nanc ial control. appornrmc:111 uf 
senior otticiah. and hoth the dc-.1gn and the Jc,clopmcnt of the ~lie tor 
the \'-plant . Dr Gram would he 1n charge ot thc rl•,1.·arch anJ 
dcvckipmcnt programme ol the pilot ,w1chmi:nt plant a-. well a, the 
technical und ,cicn1it11: a!,pccts theh:of. Dr Loub,cr wa~ g1,·cn the ta,k: 
01 planning amJ designing thl' pilo1 plam. Manufacture. comtn11.:1ion 
an<.I the ,c:uing in motion of the Y-prq_jci:t at a given time wa-, al,o hi, 
t<2 !AECA) HI. lie Waal: l lrunHrl")'king in dit· Repubhek un Suil.l-Afrika, 
p, ""· 
Ill Ibid., pp 44 4.'i , 1ALC.\l M1•c11ng lll 1hc thc.:ullh' C1m1m111cc I Pnl\lu1;1111n1 
ol lhc ,\Ml for ur,uuurn cnrichmc.-111, I\ Ai.iw~, 19M, pp .:! -5 . 
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re non 1hll1t) l'h sc1cnt1lic and 1echn1cal Ice turc \\ould he de 1 •ncd 
m C{,nsulu111on ,, uh IJr Cirnnt 4 
In August 1969 an uranium enrichment dn1ft hill "a~ pui before th 
hxt.-cuu,e Cnmmirtt."C (Product10111 lor co11~1dcru1ion ns 1he Cahmcr 
"1 hell to come to II dc1.1~11,n hcl •re 1hc end uf ugus1 1969 c1111ccmmg 
lcgl~la11on rcg:mlmg uranium cnnchrnent 1ha1 \\ould h,l\e 10 he 
mtmduccd to Parliament during the folio\\ mg parliamentary sco;s1on It 
,,a not defin11c that leg1 la11on \\Ould he put lhrough PJrliarncm durmg 
1970 for ,aruJU srr tcg,c PJl rJrus h,1d lo he 1rt1p1irtcd from 1H crsc.ii. 
hclorc the urnmu111 cnm.:hmcnt process could he m de public 
11,me,cr, lhc Exccull\c Commtlll'C (Prnclu IIOll) CCpll'd lhc dr. II hill 
for un1111u111 cnnduncnr m princ,plc on 8 Au •us, 1969 11~ 
t the Au •u I mt..-ctmg Dr Roux sa,d that the lie for the urnn1um 
enrichment research and de,clopmem pm ramme \\Oull.l require 
srnngem sc udty. For rhi re.ison the Atomic Fnerro Hoard had 
ohtnmcd penn1ss1on f mm lhe C hmet 10 acquire 11 ·s 62 and 64 ol th• 
farm \ clgcgund, owned h.) rhc Prcllcr-hrorhcr 11nd 11ua1ctl near 
J>clindaha I here " much 10 recommend close pmxunuy of to 
J>clirld~t-ia Su e in rhc selectron of l'ellndaba ' locauon m the earl) 
1\11es 1he ch ice hnd achbc:nuely tullcn on a rar ely populated area. 
lhcrl! was sp. cc tu pare tor the n ·w e tahlrshmen1 in the 11111nediarc 
, icinuy Inc Department fm Agri ullural Cred11 and Land Tenure wa 
ncgotiarin • 10 buy the p1opcnies from rhc Prellcr hro1hcrs lur 
R 100 000 Dr Rou:c aid 1h;11 11 corn.I rca, lie 24 ot lhe \Jilllc f.trr•1 
WelgcgunJ which was in close proximit) ro the fom1cr rc.1 and in 
prh ,11e ownership should tor sec uni) rca\ons also he c,,uiR·d hy lht• 
t (AH:A) lfl. de Wa.il l ra1n,rr~l.111 m t.111• Rr11111J111·I. ,an S11id•Afr1I. , p • 
85 lhld., pp, 7-8 
• 
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Al:H, The area,; 11 •inm:d "ere cho,cn hy Dr l-(11u~ because lhC) 
were l'<in1.e,tlcd and :, cl lot <.:<, 1,trnct1on purpo,c, tih 
Jn Fchru:ary l Q7, 
work on the sucri, 
hclac\,cd the i.:rut., 
JJ Wanncnhur~ indicated that the e,perimenral 
1 rcs,ors ·.-·a procccdmg vc.:1) well and 1ha1 he 
hlct11~ connc,tcd with scaling and the pi,ton 
ring, ot the ,ui.:tion comf')rc ,or w·ould lie rc.:solwd hetore lht.· end ol 
1970.~
7 
The comprc.:s,or \\,ts an c".c mial part ot lhe cnrichmcnr rlant . 
fhc manuta<.·ture ut thc ,cparn1ing ckmeru and the dcvelllpmcm or the 
comprc,~ot'i "c.:tc rhe l"-o rnoM dit11cul1 a,pcct, of' thl· Y-projcc:1. 
8
~ 
Origan.ill} ,ut:uon co111p1c~,or, Wc.'rc dc~ignt.'d Im the low llc.i"' ,,age, 
ot the plant , and screw comprc,sor, for the high llo\\ ,tagc,. 
E·<r1crimc111a! w11rk on the 'Ul:tion 1.:omprc,sor hud progrcs-.cd fltstl'r 
than 1ha1 done 1>11 lhc ~crew comprc..,sl1r. llowc,·cr, t11 that poim mu1..·h 
work 1111 remained to he <lrn1c on the \ahc, lor the ,uction 
compre,so1, The development or ~uirahlc ,·alvcs wa, JI panicul.tr!) 
<.ldicatc aspect and required C\tcnsi\c re,carch. It \\a, dccidt.·d that 
only :,u1.:tion comprc,sor~ would he used in the pilot planr, :wd that 
priority "ould tw given lo ~ucrion compre..,son, r.uhc:r than ,..:rcw 
comprc~snrs in lhc dc.'vclopmcnt programme Research would pnx.:ccd 
on the ,crew co111prc,,0r u111t1 September - 0.:-tobcr J 970, and then a 
final dcci,ion would he made ,ts 10 whcrhc, the rc,carch "ould 
conrinuc.
811 
Al llw mec-tmg of i I Fehruary 1970, It was decided that 
rhe t1m1 AH Pullman and Son \\oufd he appl>intcd 10 111anufo~1urc 15 -
.20 prototype \U<.'lion compr\.'s,ors. •.111 
kr, (Al:CA) Ill . d,• Wa.cl• I raa11,.-rl)k1ng in 1Hr Rtpuhlid; \an Sultl-Arril.a, pp. R 9, 
!i7 (AECAl Mcc:tmg ot the facc.:utl\t• C'ommutc:c f Productmn> ol the ,·\F.8 for 
uranium enndunc:nr. 11 Fl·hrual) 1970, p 4, 
!N <AECA> 1ft, de: Wa,1I: Ur-.iunterryl.lng in dflo Rcpuhllrk Htn Suld-Afrll..11, pp, 45-46 
1
1<) <AH' A) Mrc:11ng ol the l:"·"urr,·c Com1111ttt'1: 1Pnldu~110111 uf lhl' Al:H 111r 
ur,uuurn cnrid11m:nr, 11 l\·hru:il) JIHO, p. 8 
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I· 1rl) Ill 1970 lie 24 ol rhc farm Wclgcgun<l 11car J>cl11:J,1h.i ror the lie 
nf the ura111u111 cnr1chmcn1 undcnakin£? "as p1ild1~M-'ll lltc nc\\ sue 
", 1uld he named \ almdaha !tom rhc Zulu ,er~ ', .. 1,, • 1111:n11111g "to 
close" am.I "induha" mcar1111g "1hc coun 11 "; hence :he 1.:ounc1I i 
ch,~~ .. QI 
Dr 111 v.in Eck pas'-cd a"ay on 19 r ehruary 1970 In ,i tr1hu1l· 10 l>r 
van 1:ck, Dr Roux said that l>r \'an Fd.: had made a s1g111fo:a111 
Clllltnhution tO lh ... cco11il,n1,: ,Jc,clopmc.·nr of South Africa. A" a 
mcmhcr ol ,armu cor11m111ct· ol the Atlllllll' Fncrgy Board, I>• ,1111 
l:ck hall thmugh !he )e:tr "orkcd in close rn opcrat11111 w11h the o.irtl 
he I· ccu11vc Co111m11tc.-e ( Pnx.lu1.1ion) rccommcnlll•J to the Mini 1cr of 
Mme thar Mc srs Urnnd Fouric 1Sccrctary 01 fatcrn,11 Aflairs) and MI 
de Wual 11>cpu1) 1rrna •er 01 1hc lndu~rnal Dc,clupmc111 Corporarfon) 
be tppomteJ on the l·xecutl\e C'ornm111cc (P111du1.:tion) The .\11111 rcr 
apprmed the r1.-cum111cnda11011. Al rhc rncc1111, ol 1hc omm11tce 
1Prnduc11{1n) on 16 April 1970, Dr S1rasznckcr and Muller <Mc111hcr ot 
th Ch,,mbcr nt Mmes) congra1ulatcd Dr Gram and itis . tall 1111 1hc 
rcrnark,thlc prl1gre,, 1ha1 h d hcen mal.lc "uh 1hc XYZ projec1 :lier 
April 1968, when lhcy and l>r Van Eck "e,c called upon 10 as c, the 
vunc~ tube cnr1chrncnr procc s. 92 
It "a, decided lhJt Rohcrr, C1>nstrucrl(ln Company would he 
appro:1chcd m. the hu1lding c,,nrractor, and huilJing con,ultanr, for 1hc 
p1loi plant.'
11 Thi-. firm had con trucred the huilJing~ that housed lht.> 
SAFARI I reactor. Dr Rou\ had rx:rslinal rnnla I with the manage,, 
and regarded the ltrm a, rcliahlc tor ,uch a high!) sl'i\.'milic 
undcnakmg. Bccau,c of the secrecy of lhc project. a\ \I.di as 1he 
~ecurit) ri,ks mvolvcd, there \\as no 411c,11on of calling for tenders. S 
91 1Al'C'A) lil. de \\'illlf: l niilO\trT}king ia die Rc:puhliek Hrn SulJ-Mriku, pp 46 und -''>. 
92 Ibid., p 47; Mcc11118 ot 1h1• faec1111\e Commiuce 1PrnJuc11on) uf the Al'.R 
l1ir urun111111 c:nru.:hmcm, 16 ,\pnl 1'>70, pp. 1-2. 
Q' (I\ITA1 M111u11· c>l 1he 111c1:1mg or the bccuu\e Cornm111cc 1Pri>dur1i1in1 16 April 1910, Jl . ll. 
277 
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, ,111 Jcr Walt wa, .tppnintcd Prnjcct l\f.tnagcr h) Rohcrb Construction 
C 111np,m) lhe 111an.1ge1m:nt ol rhc con,1ruc1io11 of rhe pilot plam \.\a,. 
thc1cforc, largcl) in thl.' hanJ~ ol Dr RS l.outhcr ,-rnJ .S van Jcr Walt . 
f>r l.ouh,e, l1.1J the ,cicnrifo; know-hm~ :1111.l V,111 Jcr Wah the practical 
km,\\ lcugc of hurlding anJ con,rructmn. •1~ 
B) thl.' hcg111nmg 111 1970 11 \.\:h po,,1hk to c,;tahlhh .iccu1,11c 
c.,11mati11m for lhc Y-rrn1cc1. 1 he l.'<111fidcncc rh,u the n1,1n-igcrncnr nl 
the Y-rrn1cct h,td that lhe undcrtaling would he cconomkall_> v,aMc 
and the product '\oulJ he comf)l:111,, c on the worlu market. wa, ,w1 Just 
,peculation, it \\as grnunJcd on ,1 thorough imc,ligat,on rn the 
d11,,ificd Repnn UKP I 8170; .Spcdlic,11ion, anJ Nuclc.1r Su1ust1c, lor 
tht: Pilot PJ,1111 cornpikd h) Dr, WL Gnin1 and RS 1..ouh'>cr in 
co11junc1io11 \\ irh tht' ,dcmitk pt.·r,on,1cl. "~ 
flu.· pom1 hacJ hcen rcac.:ht:d :u wh1ci1 dcwilcJ ;ilanninj! c.:ou!J he 
unJenakcn. r11rd1ac;e\ an,! conrrach cnuld he 111.•~•,1tia1-:J anJ cve11 the 
da1t• on which rhc pilor plitnl would he ,~1 in 11101 ·•~11. uumely, April 
1974), could he dc1crminl·d. On 13 Nnvcmhcr 197(• t1 It:\" '11..'ll mad1: 
thl.'1r way along a fam1 road on \Ile 24 of WclgcgunJ. Dn, Roux ,ind 
Gr,.m1 dug ,1 few ,padclub of ~oil as a ~yrnoolic hcginning of 
c110s1ruc1m11, and Roocrt, Cnns1ru,1i~.n Company could com111cr
1
1:<! thL'ir 
mime n,L' 1,1\k ,'M 
The Ur-.in.iuni Enrichnu.:nt Procl''l!i ht-come~ Public 
Inevitahly more and more organi1ations and person., other than AEB 
,taff member, hc<.:ume involved in lhc rrclimmary work. and lhc 
94 lnrer\'rcw "'1th Dr R'i lciub\t'r, .?ti 7 lll8•1; fALC1\) Minu1c, ol 1hc rncc111ig 
of the F,1:~·u11\'e (\l1111nt111"~• 1Pro<luu1on) 16 Apnl 1970. pp. f} • 10 
95 (i\ECA) Hl. Je W.1al : U.-,111nH11")kinM In dlt Rrpuhllck \1m Suid•Afrikll, p, 48. 
.?78 
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pos 1h1l11) of rni11nt,11111ng secrcc) a~ ll• lhc nature nf the , c11, 111cs 
receded Belorc long lllllll) hundred of ,i.c11kcr \\ould he 1mc1di11g the 
SClt.-ctcd lie, and 1 1h,11 stage 11 ,rnuld he me, uatilc that ~1111 K'1c111 
lol1se t,1lk would l1tkc plact• lor the purpose tit the pw1t:ct 10 hccomc 
kno\\11 lhc J>nrnc M1111 tcr ,,.,s consultl·d It was Mr VorMer', 
Jcc1 1011 1ha1 the ura111u111 enrichment process ~houlJ he 111ndc p11hl1c 9 7 
lltc general puhh~ m S\1u1h A Inca hc1J l111lc, 1f fl) . km,,, lcd~c ,>f rhc 
!-eicnt,fic dcvclopmcms 1ak111g pince ,II Pchndaha An 1nd11:auo11 of 
this, is 1llu trat\.'tl h) ll1t• t11llm, mg extract . Dr ,\ HadtonJ (MP 1111 
lfosc11cnvillc1, 111 the tlchatc 111 P,1rliamcm on 211 f.t) 11 67, that 
ll•llti\\cd the Second Heading 01 the ,\tom, energy Bill r 'o 93 01 
1%71 s,11d lh,11 he helie\cd lhc 81II wa 1101 a #forward looking Bill" 
He ,,a, not di pu11n° the control that the Gmcmmcm w11 placm • 011 
oun.c 111a11.:rials ( uch a, urnnrum) and the pro pcct111, and 111111111g uf 
these rnutcrials, hut he thou •ht the Ato1111c Enequ Ho.,rd wa 1101 do111g 
enough to CIK'our,gc the endeil\our ot re carch c1e111is1s in ~ ou1h 
A tnra lie '11.ondcrcd "hcthcr scien:11ic discoveries relating 10 nuclear 
energy '11.ould he allowed to be Jc\elopcd in .South Africa. 11 
In anrnt·r lo Dr Radford, lhc Mi111 1er of Mines. Dr C •le 't'.'t·t, ga\c 
lhe I louse of A scmhl) an 1ndica1:on chat .South A ~nca "a" d11ing 
ig111ticJ1111 research :is tar a, nudear energ) ":1s 1>n\;crncd. I k 111layeJ 
lcar, th:11 the AIOmrc Energy Bo,tn.l '11.ll not utt,cienlly qualit11'.J 10 
judge the rnerrr and s1gniflcan\.'.e of ~dc1111fk acc1•111pli~hments, as well 
a, the value of South Alrrca ' nuclear rcsoun:c:s. flt· said that he could 
noi go int() dc1ails bur 1ha1. ",\e arc doing re,ca11:h in thi-. countt; 
\\hkh might - and here I \I.ant to be very careful - put .Sou1h Atrica on 
the m;ip as never heforc. We arc ce11ainl) gi\ ing a lead in the momic 
energy field. I h:m: personal 1,;nowlcJge of this hascd on the part 
117 1,\1:CAJ 111. de Waal: llraanHr')kin& in d1t M,,-,ubhd; \lln Su1d•Afril.11, p . .iR 
279 
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pl,,ye<l h) the Dir~ctor General (llf the Atormc Energy Boar<ll ,md other 
111lk1als ,II 1Htc:1 n,1t1nnal confcrcm.:c,. "w 
Although 11 \\W, 1.kc1ded hy the Snuth Afrtc:m government to dc:vclop 
the South African enrichment procc"· there were factor, that delayed ,I 
puhltc annnunccmcnt The discovery of a uniqu1: South African 
pnKe,-.. \\\ls very ,1gnih~a111 politic.:ally. tinam.:i,dly ,.tnd 1111cmacionally. 
hn,tl), there wa~ the whole question 01 sccuruy. The Prime Minister 
wa~ 1101 in favour that ,tll the cmplnyccs of the Atomic.: Encrg) Boar<l at 
Pdindaha should hc tnti>m1ed ,thout the prn1cct A ,cparatc 
organi,ation would he htought into hcin!! that would control uranium 
cmic.:hmcnr ,tm.l work in wnjunction with the Atomic Energy Board. 
l'hi, separate: orgrmi1a1ion woulJ have to ha\e legal -..tatus A hill 
w,1uld in time tic draft,·<l anJ introduced to Parliament. This would 
tal-;.c 111111: as the prep.iratory wnrl.: of the Exccu11ve Comm illcc 
( Pn1duc1ion) with regard ro the pilot plant would largely ha, e to he 
rnmpleted before the hill wuld he linalised.H"' 
Secondly. the Executive C'omm1111:·~ (Prnduction) tn <.:onsultution with 
the Prime Minister and the Mmister ol Mines had 10 consiui:r whether a 
finan,ially \trong foreign panncr should he brought into the South 
Africa enrichment undertaking. Collahoration could only take pla.:c 
after much consullatton and after the Prime Minister was fully mformcd 
rnncerning the process and the pilot plane. The United State!-. of 
America would have 10 he informed that South Africa had dcvelopeu a 
new process for uranh.1rn enrichment before collahoration with a foreign 
partner could be undenaken. mi According to Dr RS Loubser, South 
Attica was not prepared to share its nuclear discovenc~ either for 
commercial or any other reasons. In addit10n. South Afnca 's political 
99 A.\sembly Ol'blltl~. vol . 21, I May 15 June 1967, col. 6753 n755. 
l()O (AEC'A) Mmu1e\ of the meeting. nf the faccut1vc Commntcc (Prnductmn) of 
the AEB for ura111um cnm:hmcnt. 20 March 1969, pp l - 4. 
101 Ibid., pp. 8. 9. 
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policy and rctu,al IO sign the l\luclear Non-Prolikralion Trc,11y in 1968 
v·ould Jeter lon:1gn collahnrat1on w11h the South Alrican Atornic 
Energy Board iu~ Foreign linandal -.uppo1 r would ha,e n:-.ulll'J m a 
tar largt'r enrichmcm cmJ ·avour. Gomg it aloni.: ,ind uuli11r1g local 
mani1factun.: had a 1remendow, cffoc1 on how the p1loI enrichment 
pniIcc1 wa, undertaken 1111 
Other asf')l!cts that dcla)ed the puhlic ann,>unccmcnt m Parliament were 
the prohlcm, ucquiring a ,uit.ahlc location tor the pla111. ncgo1iatmg the 
neces-.,tr) water and clcc1rn.:1t} supplies and finalising the plans for tht: 
internal 1.:onstruc1ion elf the plant tt1.1 
On Frida} , July 18, 1970, and Saturday. July 19. 1970. Dr Roux .uuJ 
Dr Grant met with Mr Vor!,ler and memht.'r, of his Cahinci at Grnotc 
Schuur. the olticial residence of the Prime Mmi<;1cr in Car,c I'own. in 
order to rnakc rcco011m~ndations and h> assist the Prime ~ini-.rer m the 
final draft of lhe !>pccch which he was IO Jclivcr in the I louse of 
A-.sembly, the following Monday. announcing the discovery or' South 
Atrica 's unique proccs,. Present at the meeting were Dr Card d..- Wet , 
Minister of Mines. Dr fJ Muller, Mum1c1 ol Extcrnal J\!fairs: PW 
lfotha. Minister of Defence; Dr N D1cdenchs, Mmister 01 Finance. 
and Brand Fourie. Secretary of External Affairs , Mr Vorster infom1cd 
the -;cicntists and Cahinet Ministers present exactly wha1 he was going 
to announce in Parliament. The announcement was prepared in hoth 
olf1c1al languages ot the countf). English an,1 Afrikaam.. l1 was 
decidi!d that all the loreign amhassadors would he invited to !he official 
annoum;emcnt. and tha1 the speech would he dclivt.'rc1.1 in English so 
that the press and overseas countries would cleat ly undemaml what had 
102 Nuclear Non-Proliferation Tn:ary: see al\o Chapccr 9. 
103 Interview~ 1th Dr RS Louhscr, 28 7. I 989, 
104 (Af:CA) Mec11ng~ ol the Exccull"e Commi11ee 1Produc11on) ot the AVB tor 
uranium enrichment, 21! April 1969. p. 6. 11 Feb. 1970. r•P· 3 4: lfi April 
1970, pp. 2 • J , 
.'81 
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~en adw:vcd ,tnd tum the <i11vc1 nmcnr tntcndeJ Jc,1l1,1g w uh 1tw 
1mpltl·,11111th rhcrcnl 111' 
SpcaJ...111g III Faglt-.h llll 1hc: hencllt of lon:1gn, 1s11nn, ,mJ prc"mcn, 011 
20 July 1970, 1hc Pnmc Min1'!cr ,111111,unccd 111 Parham,.:111 that 
sc1cn11s1s ot the A1umic b1cr0 v Board haJ ,uccccdcd in Jc\l:h •ping ,t 
11,w ,ind uni4uc pr.x-css lo.- u1.m1um cnnchrncnr .• 1, "-l'II ,ts lhl' 
cxtcn1;hc a,soc1atcd 1e1:hnolt1g) lhl' A111rn1c hicrg} Bo,1rJ h,td 
concerned it-.df \\ 11h uranium cnrn:hmcr.t part11;ularh tor tv,n rl.',1snn, 
It wa-. more lucr:u1vc ro market uranium in lhc t:llrtl'hcJ 1111111 and Snuth 
Afnca \.\as ct1m1Jcrinl! a l.1rgc nuckar progr,unmc of its ,,,, n 
A!:cordmg 10 Mr VoNcr the S1,u1h Alr11:,111 pro..:::e,, " 11.., Jc,dnped h i 
the stage where II wa, c,111na1ed that under .Soutls Atr11:an cond1111,ns, :1 
la,•.,e-scale plant 1.:ould he competitive with ,·,o-.ung plants m the 
West. ,111> 
n1c Prime Minister sa11.J that it wa., rmpm,1hlc 10 mention the names of 
all the ,;dentists and tcchnu.:al pc,sonncl wh11 contnhutcLI to th,u 
important development. hut he mentioned the name!> of Dr AJA Roux 
and Dr W L Grant specifically. 107 
He cmphasi,cd that South Africa' , nuclear reseuch and development 
was directed entirely tO\htrds pe.:cel'ul purpo~es. South Alrica w. • 
prepared to collahoratc tn the expln1ta~!'m ot the proces, with any 111,11-
communist country desiring tl' do so. Such an agreement would , 
however. safcgua1d .South Africa's mtercsts. Although South Afric., 
had not yer acceded to the Non-Proliferation Treacy. the Governmcn 
had on various occasions clearly 'itated that ic would con-.id1~1· 
105 lmerncw w11h Dr WL Gr.mt. 29.7 1989 
I Ob \.\EC'A) AEB. Aankondlging rleur Oie Ee~le Minister, l\foamf;. • 20 .lulie 
1970, pp. I ·5. \'>.'iembl) Debate,; , vol 29, 17 July 10 23 Av~•, t l 970, :!O 
Jul> 1970, The \r11u,, "l lraniunt , Bcnelits lor South Afric:.i ". 
107 Ibid. 
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part, 1p.11ton as ,o ,n as the salc1.tuard } 1cm to wh1 h Sm •• 11 lnc,1 
v.ould he uhJected, v.as knov.n. 10, 
fh~ dcc1s1on 10 hu1ld an ur.i111u111 enrichment p1l01 plant 10 prove 
wheth1:r Dr Gr.,nt's meth,xJ ~ould ullim,ttcly be u cd tor rnmmcn:1.11 
production was I v.arer "cd m S('ulh Aln an 111,tn1um nd nuclc4ir 
cr1crg} dcvelopmem. I, : uCCtsion tll\Olvcd ccrtam imphca11ons. 
lcv. of 1he c v.e,c highliflllcd t y the M1ni~1cr of Mme a11d mcmh rs of 
1he HouJc of A emhly during 1hc dehatc on the Urnmum Fnn hm . m 
Bill: The Almnic Energy Uoard and Pchndaha v.cre geared for 
research A commercrnl corpora1ion v.ould ha\e to he hrou ht 11110 
bcmg Ill order to coordm:uc produc11on nd later enter 1hc field of 
comm ·rec Hccausc the Sou1h Alt 11 .. ari proce wa umquc. ecrt.'C) 
v.a of lhc gre.ue 1 1m11ortan c Although 1he Al!B con 1,1cd ul pc ons 
ol the highcs1 mtcgrtt). 1hc,> rcprc emcd II number of org.1111u,11011< 
l'hcrclorc II v.,1s .td\ 1sahle Ill cstahhsh corpor 11011 tha1 "ould 11lcl) 
deal \\ 1th uranium cnn hmcnt uiv llus would 1101 cause duphca11on 
ol co I!. 
·11c corpor, 110n \\Ould cooperate VCI) close!) with the 
1011111 l·nerg) Bo,1rd. ,111d v.ould ,nakc use of ccna111 c~pcn 1vc 
l.i 1111,.:s \\h1ch lhc J\mnu l·ncrg) Bo, rd alrcad,> had :u llll di po, 1. 
\\CJI as the c pen ·n·1cc of the 'a1mn..1I 1cr llurg1c,1I In 111u1c 
t:-..'IM) I Ill 
'"'(1nlrol of he cnnchcd produ I had to he estahh~hcd The c~c ""1s111" 
of tl,c gcm·l'al po\\crs uf the corpo1 lion \\OUld be ul°'Jcl.f IP 111" 
<lircc11ons of 1h • 11111 tcr of Mmes and the relc, unt prm 1s1ons of lht. 
Atomic :•ncrg) A1..: J'hc provision of the Act \\ould rctam comrol 
10 l \I I I R, \anl-111111ig111g deur llir l:rl',tr t,.,Mrr, I 1;mft,1g 20 .Juhr 
11171), pp I , \,,1·r.1h1) l)(h 11'1> , \OI 29, 17 Jul) 10 2l lll).11\I JQiO, .fl 
IUI) 1970, lh1• •,,i:u\, "lJnuuum. Rcnefil\ for ~uth Afncu· 
ll/9 \ mnhh l\rh, h , \OI lQ, 17 Juh ro :B 1-\i.gu t 1970. 27 Juh 1~70, c,11 
462461 
I 10 lhltl .. T'hc f.O\rrnmcnt Mcrn•lurgr I t.11boratol') · n ml t\ , thangcd 10 1hc 
~. 11011,1I kt 1:urg1 al Ir llhllr (NI \I, 111 pnl I Q66 
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over rh enn hcd rnaten ii for the Aton11c l:.11erg) Board. I his. the 
Mini rer rc1;ardcd a a VCI') imponanr JWtnt 111 
I inanc1ng uranium enrichment wa u major con idcr.ition. I he 
1ini rer called ancntion to clau t•s 5, 6 anJ 7 ol tl1e Urnnium 
hmchmcnt Al.:! \\hich dealr with the finances ol the corpimuion. lh 
far a the f 111an c of rhc corpordtion were concerned, a sum of 
RSO null ion was mentioned 111 clause 5 <I). I he Minister or Mines 
could 1101 guan111tee thar this would be the am111.1,t required It could he 
less. or could be far more flte co I of th large-scale 111stalla1io11 
(pilot plant) for the enrichment procc Y.crc impos!.tblc to calculnte 
ac1.:11ratcl} ar that pomt. The amoum not required m11ned1a1el) would 
he tm•e led "ith the Puhlic Deht Comn11s ioneri; Clau e 7 made 
prO\ 1 ,on for the tahlmg nf the report and staremems or account of the 
corpora11on, unless d1 clo ure of report amt Mutement m the opinion 
of the government, Y.ould Jeopardize the sllfety of the St,llc or be 
contra!) 10 the puhhc mtere t. 111 Wuh rcfere11ce 10 lau c 8 of the 
Btll, the Mint tcr lated that rcgul,ttol) control \\Ould be c sentml when 
the corpormion' a 11v1111: came 11110 lull opcrat1C1n, hut th,11 11 would 
not he pn, 11~ahlc 10 control II these nct1vi11e h) wa) of h:gi lat1on as 
uch 11 ' 
Other spc1:1 that \\Ould h,1H. to be con 1dc1ed were Y. hethcr marker 
CX[)Crt III indu tn.11 knuY. how ~houlJ he app0i111l•d to 1hc controlling 
ho,,rd of the corpornrmn and 111 wh,11 d::grl'C Y.<lllld private cntl'rpmc be 
represented an the curporntH'll . Pmv1s1on would ha\e 10 be m de that 
\\orkcrs dtd not come into con111c1 \\ uh health ha1.ards, unlcs uitahly 
111 \" mhl) lk h.11 , ,ol 29 17 Jul) 10 21 Augu t 1970, 27 Jul} 1970, col 46,, 
112 l r1mum I nr1chmcnt 1 (No 3'.i of 197U} clau~c • h nnd 7. (;11\l'r-n111r1•1 
t:1t,cllf,21 \ug IQ70, 027'3, 11 
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pru1ec1ed and 1ha1 compen a11on !.hould he prc,•iJcd lor hann Jone Ii> 
the health of\\ 11rker:-. 114 
Ilic Minisll'r su11cJ in his In ing addrc s 1ha1 ii was the m1cmi1111 of the 
Govcmmcn1 to appoim nn1 onl) sc1c111i,1s bu1 person 111 commcn:1.: and 
111dus1ry 10 lite boa1J of the ur:mium c11m:hme111 '1f)C1ation South 
Africa would 1101 deal \\ ith Communi I coun1ri~ s r.n<l that the 
corpora11on \\as uhjcc, 10 all the la\\ of the count!)' rcl.iting to 
polluuon and hc,tlrh hazard .11 ~ 
Although South Alncan 1n<lu Inc \\ere 1101 par11c1pa1mg ltnanciall). 
lite) \\Cle making a ,cry uhs1a1111.11 contribution in 1hc ercc11on of the 
pilot plant - in this \\ily bcnct111ing linanc1:11fy 11,, 
In order In realize the gm rnmen1•~ dcc1s1on tu enrich ura111um i111d 10 
put into cftcct the s11pulaiions ot 1hc Ura111um Ennchmcrn Ac, C\Cl) 
eflort w,1s put into the cons1ruct1on of the p1fm plam which \\as Ill he 
completed m 1974. 
J>erlcdi 
hu1khns 
cnr1chmen1 pmccss as \\CII as the coordin.11ion ol the 
ntlot plant and lurni hing it \\ i1h nphisticatcd technical 
cqu,pmcm .... ,,s assigned rn the lJr,tnium Hnn luncm Corporn1i,1n 
(IJCOR> 'J he corporauon was hroughr 11110 being h) rite lJrnn1u111 
Fnncluncnt A.:r 1Ac1 33 oJ 1970) on ~I i\ugu 1!'>70117 
114 A~~c·mhh IM1,1tl'S \OI 29, 17 Jul\ Ill 2l ugust 1970, 27 Jul) 1970 col 1(,5 46, 
11 ~ lhld , col 475-47 
116 \ ~scmhh Och IC\, \'tll 29, 17 Jul tu 23 u~u I J97U •• 7 Jul) 1970, col 47 7 
117 (;oHrnrn rnt <;lll( llt', ~o 278i. 21 u u r I 970, pp 11 On 16 
~o\cmhcr 1970 the Board c,r l>m:ctms or •h~ Uranium l·nnchrncnt 
Corporauon of ourh fric "'a llpJl()Jnled. Or JA Roux 1<:"h mnan), Dr 
RL Sim 1.1 kcr (\ 1cc Chatrman), JP C11ct1cc, BG l·ounc, Ur USJ Kuschkc, 
Dr 1 F 1ullcr, Dr PJ Rici en md rn hlllmg (\t.mber > The HoJrd ot 
l>1~1ors of l (Off IA1l~ 1hcrc(,,.-c, m11d1 rhc wnc lhc I ~t'CUlt\c 
ummurcc (flrodu lion\ ( \I A) Ill de Wal lln11rnHrnli1112 in d tl' 
k r puhltd, , nu SuhJ, lt11i11, pp 49 'iQ, I or ccuru rca\OI~ thr Mmhtc1 
2i!S 
. . ... 
. . . - . J . : . 






With the loum.hng of UCOR economics would play a predominant role 
The ultirn,uc ohjccti\c III the founding uf lJCUR wa to make ou1h 
Atnca :1:, mdcpcndc111 pro<.lul·er ot enriched uranium. nd to produce a 
produc1 tor ii ov. n power 11.' .1or • a well as 10 be a '-Uppl1cr on the 
\l.crld 111arkc1 In 111her word . unmium cnri~hmcnt \I.Ould become an 
cxtcn he S1:ite-c1111trolled husiness umJcru1li1n~.11k The Republic, 1hc11 
the third largcM upplier of urnnium con cntratc III the We tern 
World , \\ ould al o enter the international arena "1th 1he enriched 
pru<luct In 1970 the U1111cd .State of America ~1111 h,1d the monopol,> 
'I he lJni1cd K111gdum. France. Holland. the 1-edcral Rcput,h , Chm.i 
.ind the oviet llnion \\Crc all contempla1ing production pl, nt for 
urdn1u111 cnn hmcnt 119 
01 Mme dcc1dc:d that 1hc name of the Director would not be m de pubh~ 
V1d stmhl) l>thall"-, \OJ 29, 17 Jul) 10 ~3 Augu t 1970, 27 JUI) IY,O 
118 On I Apnl 1971. 1he Uramurn l:.nnchmcm Corpora11on (UCORJ "'• 
c tahhshc:d as a GO\ cmmcn1 Co1J10rn11on II "as announced b) the ll< 'OR 
Chalnruu,, (}r AJ,\ Rou~. v.h11 a1 that tune v. lllso Prrs1dcn1 of the A1on11 
l·ncrro Board ( ccordang 10 the Atomic l·nerl!} Amendment A~, ( 'o 34 of 
19701. the 1111c or the hc:id of the Atonitc I ncrg} Board v.,11 han c:d fnirn 
<'h:unnan• 11, "Pre 1dc111•) <:mcrnmenl <:uelh\ o 2)83, :?I ,\ugus1 
1970, pp 3-7; A .scmhl} Oth11tc-,, \OI 29, 17 Jul 10 .!3 Augu I 1970, 21) 
Jul} 1970, col 480 
119 11\1 C,\) llrnamcrl}lingsknrpornslc \Dn Su1d,Afnk1, lkpcrk. Per \rrklanng 
,nn die J.:nmoor Vllrl die \'oors111cr. 1n1, I April 1971, Ill de \\ al 










THE SOUTH nFRICAN URANIUM INDUSTRY 
lN P-.<JLi'fICAL AND INTERNATIONAL 
PERSPECTIVE 
Sowh ,vriw 'I lllfl'rltll/ll)fl(l/ po.wio11 ,t11,111g N55 (() /970, """ '"" 
1ealt:.auo11 that it would h,11,,• to {'rotea 111 l'ltal 11111w11,1/ 1111ert>.1F.1 
agai1111 w1 llll rem111;; hwrift• 11 urld. 1<,1/f/d .Jetamme tht' nmr.w 11/ 
nm/Mr ,·11agr ile1 elo{'mem and gn e tlte 1111plt-memauv11 o/ 1111de,1r 
pmra III South Ajflca ,1 further d,m,·11.11011 nJ str,ll,'.((l<' 11nporr,111r1• /11 
lf;63 South Afr" a wm •1<'f 011e oj the 11<111011.1 thm 11g11ed th,• Nm l,•w 
le.11 lfc111 Trean . The l/11i:ed Statt•.1 lllld other We.item n.Jlllltrtt'-J II ere 
wan <l South ,1.fnca '.l he.1lfatll>11 nus led w a ,ieterw,1111011 o/ 
1C'/a11011s b1•t1H't'11 South tfrica and hoth 1//1• United Srate, 011,/ th(' 
llmted K111r:,do111 /11 rh,• IAEtl Suwh ,1Jrirn Jmm1/ If d,j]icu/t ro 11w1111w11 
s1c11w . South ,tfnca 1m.1 llt•ti1111mg 1111·art' nj im rea.m1g animmuy fru111 
rhe 11un11atu111al n11m111mit11• n,e 111tematw11c1! Mt11m1011 gm e gn•,ue, 
1111pc'ltl1 to th1• 11111i11ffres uf South ,1f11ca11 ,1< h'llh.l/.1 mu/ e11git1t'U.1 to 
de1 rlvp a S<luth A{rtc11 ur,111111111 e11rr, hm.•111 metltml S<l1tfh Afrii 11 'I 
Ollhft111,!mg • llfl< J1111em 11rh1e1w11t'1U ll'Ould lllt'l'lfab/\ br111g u/10111 
pol111c•af ft'flt'fc 11.1.111111 an,/ wmt' co11/d jm1 nor beltnc• that it 11 iH a 
Somh A/11ca11 JCll'll//jic a, llll'l't'/1/t'llf, ,1/thou.r.:h tilt• ,11mcrw111 lllt'a,wr,~J 
duf not ,fl.ct nurlt'ar c!e, t'lopmem bejore 1970, there i.as 1111 a11·ar,•,1e.o 
that 1•n111111111r .1<1m 1111111 1ro11/d ul11111ate/y al.111 lead to flll< fr,,, 111111 tI011I 
ln,ti~utin" 1-'orn.~ behind Che E1ttublhbmm1 of the l 'rauiwn ,•nd 'udcar 
lndll,lric.~ in South ,\frica 
W11hou1 dnuht. the accckr.11cJ cndcavours l'I Wc,1crn ,dcm,,i... 111 
creak· an 1111plnshc as\cmhly hctnn: tflc -\xis p,mcrs. had ,t c.l1rcd 
l'lcarmg 1111 the Ji.,cMcry of uranrurn tn South Alrica, Sou1h Alti a', 
ur,111ium ,, hid1 i:.. ut ,1 h1w grade. "a .. a,,idunw,ly a,,c,,cJ h) the 
c,1mhi11cd cllnrts 1ll llH.' Unit-:u States, the l/nit~•<l Kingdom, C.1n.1Ja 
l 
' ' • • J , • .. • .. • • ' • • • • .. • • .. • 
. . ' . . .- . r • . ' " . 
' ' •·· '. . . ·• " _. ' ' , . . ' , .• \ . . . . . . 
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and South Afn a, primanl) because it \\a d1 cmcrl·d at .1 lime \\hen 
the kno" n depo it uf the world \\ere 1n the hand of the cncm) nm.I 
inadequate for future need The urgcn ) of the in\'c t1g,111on \\as 
inten,;1ticd by the Cold War s11uatio11 that developed bctY.cen the 
Wl'stcrn Allie,; and the oviet U111on during the late 1940' and the 
post-war 1mcmation.1I relation contnhutcd 10 1hc csrahl1shmcm of 1hc 
urnruurn mdu Ir) in Sou1h fnca 
Gencrni ~muts took a keen 1ntcre t 111 the dc,elopmem of nuclca, 
c1cncc and urn111um durmg 1t:c \,a, ltmh h · nd Dr 'chonland 
favoun .. -d the Bti11 h conn c11on in South Afn ,1. Ac ordin • to Dr s• 
du 1'011 who pla)ed a lcacimg rol in the nu lcar development fro"!l the 
l 940's 1n I cno. South Afn ans 1oda) do not re 11 c how ngli 1lcd 
tcchnolog) and sc1eQcc w re during the 1940' . On nuclear decisions 
General ·muts and th lJrnn1um Re carch Comn111tl'C ,,ere more 
inclined to con ult with Bl 111 h Authori11c as to \\ hat 10 do, nd then 
come 10 a decmon 1 
Ahhough de 1s10n making con1,;crning the m~e 11 •atmns ol un:1111um 
dunng 1he l940's la) v,uh General Smu1s and the Uruniu;n Re carch 
Cornmmcc. the esiabh hrnent of 1hc uranium cxtracuon plants nt 11 
numhcr of mine on the W11",11crsrand "ere c:u.-cutcd under ',11ional 
Pan) lc!ldcrship 
J\ Sou1h Afi ka pn,l\ 1dcd the United S1a1cs , nd Hrnain wuh huge 
c1rn >unis of ur 1mum 1111 ~1.iplo) mcm in \Urtous rmlat. 1y progran•mc 
durmg the earl) fill1c • a h.1s1s for t;ood nuclear cooperation hct"ccn 
Sou1h ,\fn a nd 1hc \\'c tern N lion was created . Ac1.:urdi11g 10 
Wilham A Hance. <.lurmg 1he la1c fifuc and cally s1x11es, ur,1111um 
,1x1Jc ranked ns 1hc numher one Un11cd !'itate m1port Imm , nuth 
Arnca It's value dccl111cd ~on 1dcrahl) in 1964 ,111d 1965 ,1"111g Ill lhc 
lull 1ll111cnt of comrc1 ,~ 2 
lmcr.1c\\ \\llh Dr SJ du To11, 11 I t9Q2 , 
~ \\ 11l1am Ii.In c (cd) Soulhnn \fries 1111d llll' l nill·d ~lllt~ . fl 121 
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Pre idenr l:iscnht1wcr 's A1orns for Peace pl,tn 1ha1 led l\l the 
coop1•r.1tion agrccmcrns OCI\\ cert tlw United State, and South Africa and 
the United Kingdom Atomic Fncrgy Authority and the Sou1h Alrn:an 
A1omic Energy Board comrihu1ed to lhc e 1ahlish111en1 of lhc nuclear 
111du try m .Sou1h Africa . 
F1s~11e ma1erial \\as made availi.lhlc m Sou1h Africa tor reactor 
re carch. rl!serirch reactor and 11uclcar po\\cr pro<l11 tion. S1>u1h Africa 
could therefore con!lidcr nuch!ar po\\cr s a future allernativc power 
ourcc. 
D, flllan placed a grc,11 emphasis on local 111anufac1urc. lie in istl'LI 
that the C)Clotron oc manufncturcd in South ,\lricn. This \\as an 
illustration of how 1hc Narionali I Gmcmrncnt \\ould Ire 
mdepcndcn c from Bri.ain ,inLI mer cas \.'0untric ·. and place the a ccm 
on ; • exploita1io11 llf South Alncan resource~ tor the hcnct11 of the 
couw • ., ' 
nae Go,ernn1en1 wished ro .itJ\ance nucle,1r Mudie, 111 South Alrll·a . 
.i\ccorlling f(I the Min,~rcr of Mine • Dr AJR van Rhyn, 11 wa, c enuai 
an<l ju,;u f red that 030 000 \\ a,; inve,ted in the , .iti mat Ph) sica I 
l..aoorntnry urn.I i1s highl) 1echnical equ1p111en1 South Africa ~houlJ 1101 
rel) on re earch done mersca,; 01 illlp\>rl experts from ahroad .S11u1lr 
Alrica, ,, ith her lilllired resoun:es. could co111nhute "l'rncrhing 
'-'11rthwh1lc to Ille UC\clopmem of nuclear ,cicncc 4 
I he peaceful U'-CS nr nuclear encrg) Colllpclkd South ,\lrican 
indu~1nah,1 11nd scicn11 rs lo h)ok l>C) 1ind the hon.lcrs of South Atrica. 
Fi1;~1I), they im,c,ugared ,1dvancernen1s ahroad. and secondly. 
1.khlx·r,11cd South Africa•., fl\l\\W resource unJ l.:<m.,iJercJ whether 
nu lc:11 po"'cr pr1)duc1wn could be nn altcrn.111\e. h \\3'- c,,cn11al 1ha1 
~ lrucn 1c11, 11.11h l>r SJ du I 011, Y I 19Y2 
4 (Dr I> Rc11ma11n- Pm:uc Collce11,1n) Addrc~~ h) l>r \'nn Rh) n, M1111stl·r <JI 
\t111c 110.I l:conormc II arr\, 111 lht• offtc,.11 111augurn11on ol rhc C) dutmn on Jillluan I ~'ll, pp ll 
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progrcs that h.1•J been made in nuclear re carch he evaluated hctorc 
1:,1u1h J\t:,ca Clllll, rkeJ on nu lear development d\anccment "a so 
rapid that a coumf) could not attord to he ignorant al the ,cl) l.itc t 
11npro~cmcn1:. and nc 1echnol11g1es Ot particular imponance \\ere 
cc11tre), ot learning \\here South Atrican graduat"s would he hie to 
luHi1~· their .. ,udtc 111 nu le,,r scicn c and en •m crmg 
I he trl I dte ~amcd h) outh J\fnc,11, nu lear c1ent1<;1s at Argonne 
Nation I I lvJralOf) : cmont. Chicago, \\Ill h ,as p.1rtic11larl) well-
c4u1ppcii for \jlCC11lt1cd trammg in reactor engmeenng. reactor 
physic • metallurg) and re e.irch reactor design and opcra11011. as \\ell 
s the Oak Ridge National l.ahoratory, Tennessee, lJ~A contnhutl..-d 
greatly to nuclear development 111 South Alric.i 
1 he 111,tJor dec1smn. ,, hether ·outh Inca ,Hmld msututc ,1 nude. r 
energy re carch nd dc,•clopmcnt programme. uhunatc..:I) In) "1th the 
'auon h t Gmcrnment. The Government. rcahi;mg that energy was 
one of the most 11nportant cornerstone tor \: 011om1c gro\\ th. strO\ e 10 
make South I 11ca cconom1call) re ourceful. I he compos1t1on ol 1hc 
SrnJdom nd 1he Vcf\\ocrd ah111cts m 1he econd hnll ot the 1950's 
ha hc,inng on the de,clopmcnt ol nuclear ener"y in South tnca 
Men 111 key p ls111uns 111 the Government had for the torcgom 1,,e111~ 
)e,1rs IY:cn d11cctl} ill\Ol\e I wi1h 1he rcpuhh an goal. l:.cononuc 
factors \\Crc pnon1y, tor the G ,vernrncnt ", hcd outh lncr1 to 
be 11mc t1 rcpuhh '"11h111 the Comrnon\\cahh of auon,; uch a India. 
l'ak1 tan, Ghan,, 1111d Cc) Ion and m this \\ 8) maimc1in 11s 1ntcrna11onal 
<.-cc1no1111 conn ·c11ons I ntcrlcrcn c \\ 1th South f n 1' 1111cm i 
poll ,cs hy rncmlx·rs 111 rite Common\\calth compe:led l>r Vcr\,oerd 10 
"11h<lrn\\ lu rc4ucs1 lor South Afnca to remain member 01 the 
(', mmo11"calth ~ II is difficult 10 asses, ex ,ctly to \\II.II c 1c111 1he e 
mot I\ atiorn, ,md Ilk' l11plom:1cy l I i~ola11on 111 the late fillies nd earl) 
5 PW Coctzcr and Jll le Roux l>il• :'li11sl1111al l'anJ, ,ol. 4, pp t 14 12 
Pcl1cr n,c \rrlkanrr•lhoed rhond: Fcnlt· SO Jaa, , pp. 46, 5 55. 
I 5 I S6. 16,, B\t hocman: Uic 811K'tltrbond In die ,\h 11mm r 1'11li1id,, 
PJl 7 , IU 11, 17 19, I> Geldcnhu:,s llw J)lplom Q of hol,lllon, p11 
11, 22 24, H, <,C Oit\lCI ,1,id,.\rril,;1 l'lluihl,11111\l' lh-lcid, l'P t 
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1xt1c , co11111hutcd to nuclt r cncrg} decision-making hy the 
at1011ahst GO\cmmcnt. hut cenainl} the} can11ot he disreg:mkd 
h,1111 the alorcgnmg history the role ol Dr n~w Schum,mn might be 
a er.~d Dr Schumann, fonnt:rly a f>uhhc Servkc Com1111ss1oncr and 
he.id ol the S, uth frican We,11hcr Burc,1u, had had a long ,1ssociat1on 
v. 11h 111c111hcr 1}f the Stnjdom and \'crnocrd C'ah111ct~ 6 fie un<lcr'-tood 
the uspirnt1ons ol the Gmcmmc,11 ,111d III rum. the leaders of the 
Go\'crnrnent knc" that he h,1rcd their scnti111cn1~ and v. ould :u.h i ,. rhc 
Go\crnmcnt as ,t colleague and co111pa11101. Allhough the Gnvcrnrnenr 
cen, inl) apprmcd h1 uppomtrncnt. Dr 'chumann diJ not prumme a11y 
pccrfic sectarian interest lie wus a man of 111tcgrity all(J a comm,rtcd 
Af11kc1ncr a cnior member of the Al:B (in }Cars and a Deputy 
h,1,rrnan), he pla}cd 11 larherl) role and did not intercede 111 cicnuti 
progn11n111cs ' As Dcput} Chaimtan oJ the AhB, he :trtcndcd three 
maJ01 nuclear conference d11r111g 1958, 1.c. The Second lntem:11mn,tl 
Conference on the Pcacclul tJ cs of ,\1om1c rncrg} nt Gene\ a. the 
.\lccting of Common\l.calth uclc.ir cie1111s1s 111 London c1nd the 
\:cond General Conlcrcn ·c tit thl' lntcrn,1?1onal Atonrn: l·ncr ') g~llC) 
111 Vie1111,t . 
The Na11onali.1 GO\crnmcnt \\ould \Cry 13rgcl) depend ,>n the 
1udg111c111 anJ rcco111me1K.lat1un\ made h) Dr Roux ot what t,e had 
lcarm:J llh(1ut nuclear development, 11h1oad It v.,1s thl' gc11c1.il np111iu11 
urnong ht contl'mporaric that ii \\U Dt Roux' un14uc ihilll} to put ii 
aero , thHt he firmly hclrc,cu 111 nuclear dc\clopmcnt rn South Africa 
Im w111b111atio11 \\llh ht cxtcml\e lrnowlcdgc of nu lear tlc,clnpmcm 
1
1
,crsca-.1 that en mu 1gcd nuck.u d •~mu-making 011 the jMrt of th..: 
g, 1\'('nJJl'Clll. 
() \IIIIUJI Rt·pc,n or thl' South rric Ill \1011111 , . nu ID Ho,1111 19 • p l 
~/\l I DH Sole I hi~ \h,1H II (l!npubll\hcd manum1pI), f' .:?01 
7 Inter\ 1c11. 11. 11h Dr :-iJ du Tou, 9 I 1992 
8 \nnual Rq11•11 ,,I tlh• ~oull, ,\frli.-1111 ,\11,11111· l lltTJtl Uo II d 19 8, fl • 
. . 
. . 
. ' . . ·_.. . . . . . ' .· 
. . ,. . . 
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The United 11\Jatwn.s Organization 
During the years 1948-1956 the Nationalist Government, c:ntrenchcd a 
ra1.:1al policy that would lacer lead lo great opposition against Sou1h 
Africa , In the early 1950's the government passed a number ot Acts 
enforcing complete srn:ial and rcsklcntial segregation.'' Rc,istan..:c 
aga11N South Africa's apartheid policy did not only come from within 
the cntm!:y s I .1rdcrs. 'fhc sharpest cnt1cism came from overseas anJ 
countrie! cf Ali1c:1. 
The racial policy of South Afrka in the tor111 ol the treatment ol 
Indian, had hl·cn hctorc llw General Assemhly from the hcginning of 
the llnitcd Nations. hut it was not until 1952 that the policy 1,1 
apartheid nppcarcJ 1)11 is agen1.la. From l 952. a growing nurnhcr of 
n:solutionc; rcgauling South Africa 's iadal policy wcrc p:tssell hy the 
Gcm:ral ,\-.scmhl) of the llnitcJ N:mons Up to : 960. however , the1>t' 
rt•solucio1h were largely vcrhal indictments and had nn impa1.:1 on the 
S11uth Atru:an GO\ernment ' , J1.:1crmination 10 pur,ut' ib d10scn 
cour.,e. w During the I 950's South Atrkan raciul p11licy abo had I ittlc 
effect on uranium and nuck·1r rclalions with First World cnuntrit·s. 
f11l\\'C\c1 . during the 1960 s 1he1l' would be ,igns of ,:hange anJ cauti1H1 
on the intcrn:11innal lrnm. 
Rcsoluri,in, c11nJcn111ing the polil.:y of ap,utheu.J that ,tppearcd regular!) 
on the agenda ol 1he General Assembly cstahli,hcd lhc claim llf Uni11.:d 
9 Population Rqi1Mr,1t1un Act ( 1950/, Group ,\m1, An < 1950), Scp;u,uc 
Reprc,cntatil1n nf Votl'r\ Act < 19.'i I) Prevention ol Illegal Squ.utmg A~t 
ti 95 ll: Nahvc Building Workers Act ( l 95 I): Numc Scr,ke, l.t\y Ac1 
r 19.'i~). Na11H· Law~ Amcnd111i:nt Act (19.'i~): Banru Au1hor1t1e, Art ( I 115,l), B,rnlu hlu.:,111< ,n ,\L·t < 195Jl, 
to An11)' \ 'and1:rh11,ch South \rrlcu und lhl' World, pp , 218,117: lhc 
S1111on,111wn b,N' :u1d thL' ,c~ mull· round lhL' Ca~,c 11.crc ~1111 1111porta111 
l,Ktor~ 111 8r1ti,h foreign poltq·, ,I\ thr l'l'i6 Sul'/ ,ns1, 111;11.k cll::u . l hl.'ir 
•1•1·rulnc,~. 11011.c\cr. wuld n111 h.ivc ~l·n C\lcmkd ll) morl' p1cc1,c 
llct111111011 111 Alliance. rhc Anglu•South ,\tm'an na\.tl Agm.-rncnt of June 
19~5 LTl'o.llL'd no pollltl'.tl ohhg.111011, IN ~11lwr part) Jc Spcntl'; The 
Pulilk,11 und Milil,ir.1 Fruow\rnrl.., pp ll I 0 
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l 
Brand I oum• und t m1strr I nc Luu11 dunn,g a debate m the (Jcncr:il A scmhl) of the 
I 1111rd a11om, o tobcr 1960 
mm:c Br:ind l·ounc Ur11nd11untr) 
' . - •~ ..... -
. . . '\ . ' ' . 
. ,_ . . . 
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Natwns to (fo,cus~ issues. which although technically domestic. were 
lkemcd ro involve accepted human rights and became therefore thi: 
con<.:ern nl' thi: internarion,!I community ut states. J'hc .SharpL'vil1
1
: 
,hontings11 of 1960, c, • 'dt:u wnh an increase in thi: African 
membership of the UN ancJ brought the conduct of South Africa 10 thc 
allcntion of the Security Council which passed rcsolutwn (5/4300) in 
Ap, ii 1960 with on'y Britain and France ahMaining. ,rating that the 
glwcrnmcnt\ polit:ics had led to international frictmn and iJ continued 
might endanger inrcrnational peace and security. The support of the 
United Sratcs for the resolution marked a dram.itic change m its attitude 
to .Sm ... 1 Africa . The Bri1ish ahstcntion was translaled as a po,ttiw 
VPk against .South African policies m the General A~scmbl)- dchate 111 
April 1960 when a com.lemnal<H) rc~olurion (1598 (X\')J rct.:eivcd a 
rna,,i, c majority oJ 96 10 1. 11 
In l <>t,2 a resolution asl.:ing for economic anu diplomatic ,unc1 H>ns \\ a, 
pas,cd hy the lJnitt•cJ Narion!I General Asscmhf_,. o7 \oles to 16 \\ ith 23 
ahstcntions. This n:,11lu1ion (I 76 I. t, Novcril~r I 9t>.!) md Jdcd .t 
reque,1 to mcmht!r Mates Ill close their ports .ind ·1iq,11rt, to South 
Alr.'can ships and aircralr and rcJus1..· the .,ale 01 a1111, A ,pc\ ral 
cmnmiucc ,,as al,o c.stahlishcd ro u1nsHkr further a:11on Allhou!!h 
the rcsolu11on ohtainccJ a two-thuds majont). its ,1r.plw:1rion "a, Olli 
manc.lator) on rncmher Mates. n1c United Kingd11111 and the.• lJn11ciJ 
States voted with the minority 11 
~outh Alrka's prcdominam position a, world prnJuct·r, lll l'1lld and 
diamonds um.I the: coumr) ·., l!eographkal location ,,we ,1,ong 
argument, against an is11f,1tion polt1.:) . !'hey lllalk 1"11,111011 11scfl 
11 In quelling dc111on,1ra111111~ ,1~,1111,1 lht• p;ts• l,tl\, 1111 21 \IJ1ch I 1//,0 1h, S,,u1tr 
Atrn:an pohn· ~1llcJ t,C) Afri..:an, and "oundt'd 17X Rr,1,1111:11111h1\ e1,·n1 
wu, unm,·dia1,· and worldw1lk Anm \'a111krbmd1 ,outh \frirn ,rnd lht• \\ ,irld, p .240 




lJrnnium bein • e em,al for the dc,elopmeru of nuclec1r 
weapon • placed South Af nca poli1ic11II) in a strong po Ilion. The 
\\01ld \\Ould \\,1111 South fn a•~ un1mu111 and outh Alric,1 \\ould be 
regarded ns an 1mpona111 hastion of Western C1v1li1ation 
h 'Ht not JU t the la t of South Africa' commercial 11nporn111ct' and it 
produe11on of gold 1ha1 cuh,vntcd Western c11u11on in the fit e of hi,l(:k 
Ah 1can 1111pc1uos11) : there were al o s1n11eg1c con 1dcrn11on . increased 
Sov1e1 dc,,Joy111c111 and the In 1 1ha1 We tern Furope wa hcavtl) 
dcpendcm upon oil supplies trnns11i11g the Cape 01 Goo<l I lope 1~ In 
ddition to those s1rmcg1c Clln idenuion there was n rno1111 one: 1f 
economic pre surcs were used hlack South African wo1•ld ufler the 
mo 1 16 
IJndcr pre urc from the Af ncM tare • •he lJnued 1at1un had in late 
1963 c tllhli hcd n group of e pens 10 ad\ isc it on the course of nc11on 
concerning the pmhlcm of npar1he1d When South Afri a rcfu ed 11 
... oopernuon, on the gmund 01 11111.:rfcrcncc m II O\\n domcs1i affairs. 
the Sc:curity Coun~il nppomted .i 11e,, comrni11ec (June 18, 1964) 10 
IUd) th "fea 1b1h1y, cffcctncnc s 11nd unplication of economlc 
an 11011" 1h· vore "a lor, none 1ppo ed, 3 ah tent1ons 
(Czccho In i1k1a and 1he IJ.SSR \\anted .tronger n 110n: Frnr..:c wanr1:d 
\\Caker ctiun). In 11ftmn11t1ve Uni1ed .State 1111d United K111gdurn 
vo1es "ere coupled 10 re crva1tun thn1 1he nation did 1101 .igrce in 
n,h-ancc 10 ncccp1 lhe comnuuee 's rccornmen<Jatmn . bre thim 11\e 
years later the Uni1c<l Nation~ General A~ cmhly, on November 20, 
1969, recommended voluntary sancrrtlll\ ugainst Soutt, Africa 80 to 5 
14 RB llai;an • 'auunal A pccts of the Urnn1um lndu try•, .J~I\IMM, 7, prtl 19 7. p 578 
I~ We tt"m l uropc' 101 I datl) 011 nerJ In l!17"1. J!J7J amounted 1,.3 m1lhon 
b rrcls da) , 4 Z m1lhon b~rrcls of" ht h • 111c \ 11 the Cape rout.: 
lti Hf Hnnrnrum. 'lhl'IM111ion\ or Nation,. pp tJ . 42 
l 
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!A11 !rail.:. Portugal, South Alrica. the United K111gdo111 and U ~ United 
Sia( • ..,} with 2tJ h rcn11on 17 
I he pie, urc ug:1111s1 ~Ollln Africa in intcrn,llilllJal organization 
e,tendc.-ll 10 the Spcc1&1izc<J A •c,icics of the Unit.ed Nation . Ilic 
International Atomic Enc1gy / ,,;ency {IAEA) was po 1hly the only 
·1ent11ic and technical o:-gan of the Unncd Nations tn re ,1 t 
,;ucce. fu:ty Ille intru mn ot po!1:ics for a \cry con idcruhlr 11:nc.•8 
n,e Hoard ol Gmcmor~ w "made up of repre cn:a1hc lrom it number 
of d1ffr1en1 countries :\c,y )car the Hoard ol Governor v. uld elecr 
i1s uwn Chaim1an. II "•' an ncccpred comcntion that none of rhc four 
a1.-1mic power • rhc Un11cd Kan •dom, the United State and rhe lJ SR 
WO\.lld fill rhc Chairrnan~hip of the Boa,d of Go..-ernors. 19 fhc Board 
of Gmernors of the IAEA met tor fhc ion c,cry year. (Ahou1 ten 
or eleven week • year.) On th,; Board of Governors. nuclear ienti Is 
\\ere very mu h in the mrno ·.y Nuclear iemi~, ot rhe prin ipal 
n1111111 l!ountric normally led uclcgi111ons 10 the General Conlcrence 
or the 1,\EA.io 
l>cspirc incrca 111 • politi .ti isola1io11, South Afncn. :t • majl,r produ1.:cr 
or uramum. m the late r1f11es, rr 11111•n~ tan" on the IAF With the 
esu1blishme111 of the IAF m Vicnnu, nm,1y u11,.1:ric m incained t\\O 
d1pl mauc 1111 -.ions 111 rhc Am,1ria, cn.p,ul. Souil-i Africa ' 
rcprcscntnll\c, DB Sole, \\as hoth Em·o Exrra J1 •r) nd Min1-.1e1 
17 LI_Ci Ile V1lher~ us ~IK'llon, lllllim,I South Afrll'III , fl. ro ru I. "llll~tln, 
l he Rd11lion, or 11i11tion\, pp. 194 and 541. 
19 (SALl I>:? Sole Thi,,, Ahme All lllnpubh hcd rnnnu cnpt), fl. 19R 
20 Ibid,. p 199 
Ii 
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\I mtx-r, 11! the• S.1111h \tri,,111 dclt• ,11!11,1111 clw I 11th <.i<"nn ti 1.ia1ih l.'IIH' 111 rhc 
I \EA It 'tl'llll.l ( lllhl I 
I cit 111 right l>H ,,,le, Sou,h ,\11 ·1 t 11\m l·,1r.1ord111ar\ ..:1J \lumrt•r 
l'll'n1po1c1111.11} 111 \ '1enn.,, tr, Stc\\1tn. l , • St'l.r~t 11) 01 lhC' 1>,-:p.1rrme111 o~ r 111l·1g11 
\tr,11r, 111<1 Al~ i"ll'I\U\ I r,1\l·r , I had, I ri 1· \ ~·H', l 1a:,111o anJ lnl11rin..i111111 l)t\J\li'rJ 
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Pknipotential) to Au tria, a,; well t1 South Atrkan Govcrnur anJ 
Re iLlcnt Reprc'-~ntati-.e on the IAEA.lt 
In 1959, nn S1,lc wa, unanimou I) elected Ch.ainnan ol the Roard l'I 
Govcrn(lr ol the IAEA. During hi~ ye,n, ol oltu.::c DB S(1lc made it 
ht ohjcctive to tw,c the Board', decision, on conscn,u~. rath ·r th.in ,in 
vote, . Nl1 Board paper would be is ued unlc anct until he wa, 
111i lied that it wa-. in a tom1 be"l uned 10 rt!:il'hing Board Conscn-,u,;;, 
Th use of thi 1cchni4uc S11lc hclicvccJ, slwrtened the Jcci ion making 
procedure to a con iderahle extent, minimizing political or itlcolugk,11 
difference, that e i tccJ m the Board. promoted a en,c of teamwork 
111J indu ed :i pint ol co111prom1se,ll 
A a member ol the Bo1rd an<.I during hi year n Ch.iirman (19591, 
.Sole scr\L-J fl leader of 1hc South African dclcga11on 10 the Anrual 
Gen ... rnl C11111~rence 1•! the IAEA to Vienna. In tht cap., ity he got to 
knl1V. the head nt the ,arrou atomic cnerg) autlwritic in flritain, 
l· r.tn e, 1he United State • C'a11.1da, Indra, Argentine. Brazil and the 
Suv1c1 Union.l3 
l>B Solt' rctun,, d to South Alric., 1tftcr 1hc Filth Gcnernl C0Jl!crc11ce 
( I 961) ,rnd JG Stev. 1trt wa nppointcd •nvoy Extraordinaf) n<l 
Mmi,tcr Picnipotcntial)' in Vienna , All.:r the Vienna hoard Meeting in 
June 1%3. Stcv.art warned that m,uhlc was huilding up agai:i,t South 
Afrka in the IAEA and that 1he Gcncr,1I Conference m Septemhcr I 9h3 
ll A menuoned ma pre, ,ou, haprer S,1u1h Alt1cn CLun:d a pcrrnanent sc t on 
the Board 111 Go,emor South Atri.:-11 wa, ri:gardl:'J s rhe member mo t 
axhu.nLed 1n !ht' 1ecl11wlogy t•f 1om1l energJ in the a·g11in ot ,\Inca. lh\ de 
\'1lhcr~ hehen:, 1h.11 S<,u1h Afrn:a' panic1pallt>n JO 1c.:h111c1I and • c1cnt1hl 
rt111m:1I\ JO Inca 10 the i9~o·, pla)c:J a role m Sourh Afnca cqumng a ear 
on 1hr Board lnlcl"\1c" lfA de Vtlhcr,, 15 .H. l!NI 
tS,\l.l on '.'loh:. lhls \hOH' All tUnpuhh\hl-d rnanu~crtJ'II, pp lllO,,WJ . 







could he the occa ion for n auack on South Africa' position in the 
IAFA.24 
'Ibc Vienna Conference (Seprcmhcr 1963) was the mo t d1fficull rh 
nn Sole c,cr had tn handle. Ghana wished to propose a re olu11on 
calling fur the •u pension <,r v. llhdrct\\al ol South Africa from r•: 
IAEA. In a personal accl1un1 ol v. hat happened behind the l>Ccncs, Stil • 
tatel.l that Ghana could rely on 32 vote fnr u h a re olu11on and 't l't'. 
Afric11 could not be urc ot more than 25 ro 2 rntcs against, 0\\ ing 1 , 
the number of star: th.it 'h>uld ah~ta111. The problem \\as that, 
although Western coumric hkc rhc tJSA. the Un11ed Kin dom. France 
aml u tnllia, were prepared 10 vme a • inq any resolu11on dm.-cted 
•ain r ourh Arnca, they \\c!".: not wilhng to spcal a •,1i1L<;t uch a 
re olu11on. o there wa no one 1<, •ive a lead 10 the wohhlcrs (those 
\\ho \\ere unsure flf \l.h1ch way 10 \ute). It was d1fllcuh 10 e tahhsh 
aoo mai111ai11 an 11111ia11,c o that outh /a fri a's opponenrs would n t 
rcahsc their weakncs in rntc Behind the enc rhc 'outh /\fncan 
rcprc •n1a11ve pla)cd full) on the d1v1 ions in the Atncan nd A um 
camps (notnhly hetween Ghana and Zaire and bet\l.een lncua mtd 
Paki 1a111 •• owing confu 1011 \\here they coukl No re olution \I.as 
1111roduccd rn 1963 2.1 
llterc wit no II k on South Afri a' po irion on the June 1964 IAEA 
Board ot Governor ,;c ~ion. (The June ses,;ion ·de 1gnatcd" the 
Governo for rhe next year in tenn 111 the requirement of the IJ\HA 
Statute.) In the September 1964 General Conference there was no 
a11cmp1 10 expel South Atrka 01 deprive h r of her rights.26 
l'hc Republic of South Afr1 a maintained m1erna1i11nal nuclear relar,un 
,II top level, even though .rt time th<.· practical prohlem of di ta, c and 
the demand on the time of the South African ,;c1cntist, an<.I engin er 
24 (SAi.) DB Sole• Thl~ Aho\l' All (llnpubh htd rnanu rtpll, p. 247. 
25 lhid .. p 248 . 
.Zh lhld., p. 248 
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were 1ax111g The mos1 11nport.m1 of the co11rcrcncc \\a,; lhc I hml 
lrucma1ional Conference on the Peaceful Use of Atomic Encriu held 
in Gen ,a. 31 Augus1 IO 9 ·cp1c111ber. 1964 I he 'ourh ,\ fncun 
delega11,,,1 wa~ Dr JA Roux (head I. Dr Th\\' chumann, Profc or SI· 
Oo thui,cn (Professor ol Rudiology) lUKl Dr RI. Stnt'i7.ad.cr 
1Chamuan, ESC0.\11 'I he dclcg1111011 "II a .. -.:ompamed hy some 
rhiny-thrcc 111.lvi or .27 So many ot the Hoard's scicnti 1 ,111e11dd the 
Contcrcncc lhat the lahoratories at Pelindaha seemed (!Uite empt) . 
llo\\ever, the Aton11 Fncrgy Hoard demcd much henclit from the 
I, rgc a11cndance HI lhc "'ontcrcn c.•.ls 
A far a the lnrcma1ional Atomi Fnerg) Agency wa conceml·d 
So
1
11h Africa gor off 10 a "tlo..f s1an 1n J 964i hecausc ot a .. 1rc,:ssfull} 
ne •01ia1cd 1r1la1ernl safeguard agreemem bc:t"een S urh 1\tnca, 1hc 
Umted Stares and lhc IAl:A regarding 1he 11pplicu1ion ot l\gcn ) 
safcgu,ml Ill lhc SAFARI J re carch rca tor 111 Pclindaha. By lhc 
agreement South fri::a provide the mand,ttory rcpuns "'ld accepts 
mspccuon v1 i1s hy IAEA inspectors sc,cral limes ca h year, whenever 
1hese 111ay he required. The 1965 greeme111 \\8 replaced 1wo )cars 
later ti ' a nnrlar updated \Cr,1011 which will remain in fot\;c a-. long :i 
the rca tor coruin s 10 t)e operated. l>c~pite the ba clcss allcga11011 
levelled a •a1ns1 South lrica. the terms ol the ugn.~mcnr have always 
heen ,ne1i ulou,ly oh crvcd, to the grc111 ati,faction of the Agency and 
it m1erni11ionJI 1att .2° 
A~ mcntwned earlier, 1he conccp1 of an organization 10 control nuclear 
n1a1erial and e4u1pmem and cnsurl' th ir peaceful utilizmion, wa 
cmrcn hc<.I 111 lhc S1atutc ol lhc lnrcrnaiional A1omic Energy Agcn~y 
(IAhAJ This safeguard sy:.tcm hound the nuclear wcap<,n~ ,ignarory 
r<m c,, not l<l lran,tcr nuclear \\capon t"-"Chnology 10 any non-nudcar 
27 Proc,rding\ or 1hr Third lnttrnatlonal Confrrenc, on thr P,'Uctrut t ,, 
or ••omit- f nr'lt), \ol . I, pp, 461,4()4 
.!8 ,\ nnual k t 1,ort of 1hr Suuth rrlran Atomk l'nrrx,, Board, I 961, p, 8. 
29 AR N<Wll) •l·mcr. ( haln Rractlon, rp 10 11 
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,1111c. Signatory tare. \' ,.re rcqum:d 10 cccp1 the IAEA ,atcguards 
' h:m. In pec11on 'A:t~ ·1 •cicnaker• hy in pec1ors appointed !'I) either 
the cou111ry upplying tn.: cquip111~r1 and material. or uh1cc1 to the 
con,cnt of 1he upplier, hy in .. ;~, ·or ol 1he (Alli\ . The IAFA 
admmi lcrcd the inspector .. a ser·11~·e to i1, ml'mher ,rates Wi1h 1he 
estahlishment of nuclc,u plam, fo1 : .:a • ful purpose in n1.1ny coun1: 1e 
of 1hc world, more and more plt;t,,n, i.11 wa,; heing produced. All lhc 
plutonium \\ a~ placed under lhc watd1tul ~·,•es of 1he IAEA 111 fl<!( 10 1 
sy~lem, except supplie, tn the nuclear power countries. i.,·. USA, I '! . 
USSR, J·rdnct· and China. The main prohlcm wa lo 1ry and make 111c 
in pcc1ion so ccurc tha1 all plutonium that "'a'i tonnct.l could he 
3l'CIIUntcd for. rr lhi, Cl)Ulu have hccn done the danger would 1101 have 
cxi led that a t:Ollllll) "uh helligcrenl inrenrion, co ' ' manage 111 
cmhezzlc ~mall arnoum h1r milital) purpo t 11 being 
apprche1l<lcd. ny the ix111.:, i1 wa reali cd 1hat a me1ho<.1 ~ .iulu haH~ 
10 he founu to tolally onrain nucletu prolife,, lmn. '0 
In June 1%5, South Afrka 's rcpre entat,on had difficuhy conCl'flllng 
South Alnca's re-designation lo lhc Board ol Gmemors. Zaire 
prnposeu I rnel <11~ lhe country most advanced in the 1cchnol,1gy of 
nuclear cncr~y in 1hc regi110 of Africu and the Middk- Eusl) i11 .Sou1h 
Afrit:a', place. ltl\\\C\Cr, after a t\\O hour uchare. Suuth Afm.'a'-. rc-
del-igna1ion ,l : • • ·ough. 'fhc I 9hS General Conference of the IAEA 
in Tok)O pr,, h:.h:,, 1\ell. The se1h:1ck 10 the initia11vc hy Zaire in t'-,. 
Hoard of Go· ., nors meeting in June had dim mi shed the ~nthw,,a,m nf 
the hic11n representative,. DB Sole remained the South African 
C • verno, on the AgtnC)' ' ~ Board ol Governors for ten years ( 1956-
1966 ). lit<; moderating inl1uc:ncc and the high estt-cm in wh,ch all the 
other govcrnors held him are ucknowh:dgcu a~ havin!.l hall a n·ry 
30 AJA Rour •ura.1mcrrJkrng•, p .Zh, S1n1u1c of •hl• IAf:.A. A·1 ··• 4, rn ·\ 
Mcll'.n16h1 Ah•mir Sart1:uard,. A SrudJ In lnltrn.ulon.11 \ l'ri0c11tion, pp W5 .21R 
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,igniticant and 1 .,. res,ive i. tluen,e on 1hc development 1f lhc 
IAEA 11 
In 1966. when Brand Fourie had 1aken over from Ger,m.l J, ,>sle a, 
Se1.:retary for Foreign Affair . 11 was decided lhat Dr AJA Roux "'ould 
take over lhc leadership of lhe South African delegations 10 1he IAEA 
Gt!ncral Conference . 
The United State , South Afnca and ·uclear Proliferation 
A-. wu-. men1ioncd in a previous chapter the inahility of the nuclear 
power, to agree on controlling ·.uclear we:1po11\ hau ieii 1hcm h) 1955 
IO explore the pm ihihty of ,nerdy in:.pcc1ing such armamems a, ench 
srde llec1dcd to posscs,.11 either the Unilcd Slate~ nor lhc Sovie1 
IJmon tr.1qcd each 01her sufticiently to ins1i1ute nuclear or co11vent1unal 
1foanna111cm on a ha,i, ol good faith It wus unlike!) that the 
,uperpowen, would have hecn prcparc..'<l to 11llow rntcrnational i:1s1ect1, 11 
team-. to prollc arscnab at will anywhere in the· world a1 any tune. II 
no arc:t could he hlocked off as "un uitahle" for inspection the1c could 
'><· no more military ,cc1c1s. The ,1ahil:ut1ion of nudcar ,trsenal-. ,II .in 
.11 1e1.•d rare, without in,r,cction wa, equally improh,thle. 1'11t.• danger 
was once nuclear tactical weap,>n, had hecn developed and aromi.; 
"h.1111"~' rook the shape of anillery hell-, anJ conld he numbered in the 
1hou ·1ild . the cha11- c for ~llccessful duplicity wen: grc,11.JJ 
t, .. ~u<li1111 .o George i· Ken:1an, th~ Khru. h~hcv er&, and particularly 
1
1
11: ;r:irs f ~ ~11 1955 111 1960, presemeJ whai wa, un-1uc-.1ionat>ly the 
r ... l~ I 1:n-oural>!e situation ti1a1 had existed -:nee tnc J92r,\ for an 
impro\ ~i'lll'nt of relation, t>ctwecn the Uni1ed State, ad the Soviet 
JI AR Nc\lih)•f-ra,~•r : Chain Rrartlon, 11 JO 
;l3 I tl lla11mann. the Rt lalior.\ of • 11.lon.,. I' .t'>I : ,\ Le R 11 • Bennet: 




Union. and for a tempering of what was hy that 1ime hecomtng a 
dangerous. expensive, anJ unucsirable competition in weapons S) .~tems 
Kennan helicvcJ N Khrushchev. the Soviet leader, to he intensely 
human. even in relations with an ideological opponent. He was 
someone with whom one could communicate. 14 
The Khrushchev period was not lacking in serious crises: the 
Hungarian rebellion of 1956. the Berlin crisis (1958-196:?), the Suez 
crisis ( 1956P~ and later the Soviet Union and the United States wen~ 
preparing to am1 themselves Wllh nuclear weapons. capahle of inflicting 
incredihlc damage to each other. With such weapons in place, the 
illusion of winning a war faded. Aware of the dangers, leaders in both 
countries hegan lo develop proposals for anns limitation. They were 
h!lwcvcr hampcn.·d hy mistrust ot each other. 111 
The major So• 1e1 goal after the Korean War (1953) was a su:u. ity 
agreement 111 buropc, preferably one th:it gained Amcric • .m rccogniti:m 
of •he :-iovie1 sphere nf inOucnce in Eastern Europe. American stratcgk 
thinking was .r1/i t a r,.:armcd Gcrni1ny integrated irito the WcMcrn 
alliance was csscmial to ELtrope;in anC: 1:l1imately Amer:,:a11 security. ' 7 
fh,: Su, ict response to the reanning of Germany was hen:gn 
~earmi;1g w.1, iolerahle tu me Soviet leadership. ,!. r.knowk.11, cme!lt ,1f 
l~,.~ West Genn1.,1 leader. K·mraJ Aden: uer 's was the Soviet llniun 's 
wise.,• ch0ic,: . ix In the mid 195fl'r. there were some indications that the 
Cold War might he winding down. In February 1956 Khrushchev 
14 Cir Kennan: Tht Nudeitr Delusion, pp. 27-38. 
lS Ibid., pp lk •!O 
36 WI C1)htn: The C'un,'.•rldge ffl,tor) 1,1 .• mcrkon f,'orrign Relation~. vol. J\· p. !'k. 
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delivered his famous speech to the Twentie1h P:my Congress in "-hich 
he dcnoum:cd S1alm and endorsed peaceful coexistence. N 
However, the road to negotiations with the Soviet Union over 
disarmament proved rocky. In February l 958, Poland 's foreign 
Ministt"r Adam Rapacki. advanced a plan, supported hy the Soviets 
calling tor a zone m Cen1ral Europe comprising Poland, Czechoslvakia 
and 1he two Germanies 10 hc kept free of nuclear weapons. Eisenhower 
and St"crerary of State, JF Dulles. both said that such a small nuclear 
free zone would add nothing to the security of Europe.40 
f:arl) m May 1958. the United States through the United Nations. 
advanced a plan of its own calling for an international inspection zone 
in the arctic to guard against a surprise attack hy either Russians or 
Americans. The Soviets vetoed it. They ob.1ected hccausc the Soviet 
territory subject to inspection would he larger than the American. 
Basically. since the Russian, feared an allack from Central Europe mns1 
and the United States dreaded an ;1rcric attack. the Soviet und An1crican 
plans were irrcconcilable,41 
ln 1958, attention hcgan to focus on prop{l 1ls for achieving a nuclear 
IC<,t ban. Consideralile world opinion foared the evcr-nsmg radio-
activity ;,, ''i~ atmosphere resulting from tests. The nuclear powers had 
a certain mutual interest in encouraging the cessation of nuclc,1r testing 
hefore such devices hecame morr widespread among nations 
Those nations (hke Sourh Africa) that had initiated nuclear em:rgy 
research and development programmes amJ could in future progress lo 
nuclear testing, would not easily be able to defend a nuclear testing 
J•1 WI Cohen. 'fhe Cambridge HI\IOQ or Amcriran Foreign Rcl111iom,, vol. t\. pp 90-91 
40 A De Conde: A History or American Foreign Polley, p. 792. 
41 Ibid., p. 793 . 
302 
Stellenbosch University https://scholar.sun.ac.za
programme hy com111ittmg themselves to a test han treaty. In this way 
nuclear proliler,llion would be curbed. 
In July and August of 1958 technicians from both sides of the inm 
curtain conferred i;i Geneva. The United States and Britain had 
sugge'-led that their ,cientists join Soviet sc1entiMs in ascertaining 
whether or not nuclear tests could he detected. They agreeJ in 
principle rhat tests could he discovered through a world-wide system ot 
detection ,tat iom. •~ 
A three p11wer (lJSA, UK and Soviet Union) conference on rhc 
"Discominuance of Nuclear Weapons Tests" opened in Geneva m 
Octoher 1958.43 Americans hoped would produce a political agrcemenr 
on the control of hwader agreements on general disam1ament. 
By late 1960 the ()<ili11cal conference had evolved a draft treaty that. 
although incomplete. repre ented suhqantial progress. The Control 
Organization envisaged was to have joint teams rhat would monitor 
blasts from "tations .,round the world. The teams would be gramed 
acc.:es-. "to the site of any elcmenr of the System <'r any where an on-~ite 
inspection (would) be conducted . "44 Although the numher of ,;uch 
permitted inspx tions proposed hy Russia on July 26. 1 Q60 was in the 
US vit!w inadcquatc (onl) three). this proposal represented the tir,t 
occa,ion on which the Soviet Union had gone "<l tar a, to g1,·e a l1gure. 
In 1961 the United States and lhc Soviet Union \\ ere ahle to agree on 
once more improving the UN disarmament machinery. As a result. in 
1962, 1hr UN ~ponsnrcd Eighteen N,11ion Disannamcnt Committee 
(l•NDO) hegan functioning in Gcnc,a . h was eventually 10 hccornc a 
42 A De C'onde; A Hhlol) or Amenran Foreign P(lllQ. p. 79J. 
4.l ,\11c:r 1hrce year\ 10i.:Iobcr I 11~8 Oc1obcr 196 I l of 1111crrur1l-d ncgo11a11nns 
and J!U fru11lcs\ ,csswn,, 1hc ct,nferencr brough1 all<1u1 ..1ireem m on rnmc:>r 
rna11er,. h111 no final agrcc111cn1. A De Conde: A lllsfol") or Amcrlcun l'orelgn Pollq, p. 79.J , 






forum II\ whkh the super powrr;; would 1111t•ally prco;ent agreement 
wort.el.I out between them.4 ' 
Prn~re, in the ne t two )Cars \\.as interrupted hy new crises ccntcrin • 
on Berlin and Cuh:-i. The ahrupt hreaking otf of the ncgotiauon, and 
the large-scale resumption ol te~ung hy the Soviet m OCtoii.:r 1961. 
culminating in their fih} megaton e.xplm,ton, shocked puhlic opinio11 
aniund the world. The United States also rei-umc<l tl!sung.41' 
In the altcnnath of the t\\o crises. Nikita S Khrushchev, rhe Soviet 
leader, indicated nc\\ intcre,t in ~n agreement to han test,. In 
Deccmbe1· 1962, scnct comer atmn were initiated, hut the Soviets 
were till unwilling to pem11t more than two or thrr:c "on-site" 
in rcctions. whereas the minimum US ligurc \\3S eight to sc,cn. 
l3ecau c US im,i tence on it figure stemmed from the difficulty of 
J1stingui hmg underground hla,1, trom emnic disturban cs. and 
because underground tcst111g only has limited militnr} advantage,; uml 
doc not pollute the atmosphere. the deadlock was overcome hy 
dhorcing the t\\o categm1e~ nt ,c~t . The United States was confident 
that US monitoring ') stems ,~ere ndcquate to detect all ahove-grounJ 
hla ts The ncgnuations pf mid-1963 no\\ \\ ent forward rc1p1dl}. the 
issue of in pt..--c1ion wa, shelved and the treat) hanmng atmo~pheric te to; 
was jgncd on Augu t 5, I 963, and ratified hy 1he US .Senate hy 80 Ill 
19 on Septernhcr 4. By the end ,,f 1963, 113 nations had -.igned {1r 
al.'.1.ed.:d to tht· treaty. .Some 336 nuclear explo i,,ns in the atmo phere 
over n thirt.:en-ycar period h) the United State-., the Soviet nion, and 
Great Bricain were then ended.47 
The Nuclear Test Ban Treaty prohihited tests in three e'lvironmcnts: 
the atmosphere. outer space and under water. t>artie~ to the treaty alc.o 
rll tlnrtmann · lhe Rl'latlon, of 11tion,: A I~ R(l\' Bcnnc:1 
lntemutlonal 0~11niu11on,, l'rinrlpk:. a.,d ,~~u~. pp, 21 !•.?I.?~ 
46 FU Uortmann : The Relation, or Nation,, p 292 , 
47 Ibid., pp. 29.l-293; A Le Ro) Bennet: lntunational <>rR11nization,, 
Principle.-, 11nd h\Ul.,,, p 216 , 
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bound them elves to prevent the escape, hcyond their na[ural 
boumJarie • of radioactive dehrb from :mdergroum.l explo ion and 
promis d noi 111 ,-:ncourage or pan1c1patc 10 any nuclear explo ion 
anywhere that would violate the re tri~tion~ n umed under the treat 
outh Africa dirt not 1gn this treaty. the rea ons being th:11 under the 
,;tricte t security South Africa wa in 1963 expernnentmg with the 
enrichment of uranium and South Atraca wa not the only country to 
ah tam from urx.ler., riling the agreement for both France and 
Communi I Chuta rcfu cd 10 sign or be ound by the Nuclear Tc t Ban 
'I reaty (NTBT). Their e plo ions continued:'11 
The 11chievcment of u1e , I BT. de. pite these drawbacks reg1ster.-d an 
imponant change tn the approach of the superpower to que~tions ,,f 
ann control Beginning at this time. the superpowers beg n to 
• bandon their csscnti lly usele competition to way the lJ ' t,) their 
opposed point of view and iustcad ought direct agreenn:m between 
themsch·e . Thi ignificant change m attitude continued m the 
following }Cars • 11 
111 •cncrnl , the continent of Africa i le imponnm to the Umted St tcs 
than Europe, A!>m and l tin America . 'f:te trategic intcre t of the 
United State in outhem Africa in the 1960' were of "11ly minor 
imponance to their security. Of greater intere t was American hu incs 
imc tment in ·outh AfriCJt.so 
According to Anthony Lake, United State poli ies towards South 
Afri afler 1945 \\ere marked hy cau11on, comprnmi e nnd muddle. by 
mcon 1stency bet\\cen rhetoric and action, and by a ·tow profik• 
un haractcri tk ot mo , ol America's po 1-war foreign policic . ~1 On 
48 A Le Roy Benner: lntrmational 011:1mlutlons, Principl and I ~u • p. 
lib 
49 PH Hanmann· Th 1-tlatlon or ~otion.,, pp 292-2!H . 
.SO W11l11tJ11 A Hnn~c (co)• Southtm Africa nd thr l 1nlttd ~tales, pp. 25-26, 
Pl . 119 128 
:i I Anthon) l.ake: C11!ltion and Concrrn, p .a4 . 
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September 13, 1960. agreement \\ 11s reached between the nited late 
and Soutl, Africa on three Ni' .. SA facilities m South Alrica. Th, 
agreement. com in 1 ,.,, month's after Sharpev1lle. e:-:.cmplificd tl,c gap 
hct~ cen verbal crmc, m ,md the reality of cooperation. \l 
l'he Agreement for Cooperutton bet\l.ecn the Go emment of the 
Repuhlic of South Africa nd the Gmemmcnt of the United Swtcs 01 
America conc,·rnans the Civil Use of Atomic Encrg) wa. reno:Y.ed 
(\\llh few a, · ndmeut,) nd igncd m Washinriton on June 12. 196.!Y 
Acco,dmg to , 1, • grt>.('m,•nt. highly enriched fuc=I Y.Ould be deliven.-d 
on a lease b,ts1• 1 outh Africa at interval a,; ordered By thi,; 11111c 
polt11cal 1deolog:.· 11 d11tercnccs bet\l.ccn the t\l.O counmc wete 
ppllrcnt. s tatcd the Jnued ·1a1es supported the United 'auons 
resolution ( 14300, ul .l\pnl 1960, and n arm embargo. Politi al 
kleoloru \I.OUld h.l,c! a dire I effect on 1he practi nl tmplemcntation ot 
the Agreem nl nd l1t••t·1 ks y,ould ha,e to be o,e,-come s 111 as 
international pohuc wn concem~'d. con idcrmg the determination uf 
the United St te 10 n ,mate 1em1 with the ovict Union on amt 
control. outh Af nca h d 11.·., •J ri to t • cau11ou of bcmg dependent on 
the United State for a '-Up1,ly f cn,chcd uranium for SAF RI I 
research reactor or. more tnli"- !1a.:1:. fo• o po ihlc power re tor using 
enriched luel that may he quin J .. .-om· future date. 
In 1962 II hccamc clear tha1 the Un1tet! S.:i·\! Y.ould not he hie mu h 
Ion •c1 to re 1· t African pre ure &t \be :i t r tion 1gairi t outh 
Alrica .54 Since it inception (in 1953 , t ommiltt.'C on 
d for total Umted States 1h , 11 a cment from South 
52 The a rccm m covered a mm11r t. md10 1r .. cl.:I11! tataon, a camera op11 al 
tr king 111100 and 11ccp sp:ic:e probe I kt• ~ , . 11ion near Juhnnne bur 
<\nthon) I e. C ut1on and Con 111, p Ii \ ilh m A H:n c (cd) 
South rn frka and the nilrd lairs, p 2 • 
J (Af grccmctu for Coopcr111on bct\\ttn 1h Gmcmmc111 of the 
Republic or South Afn and the Gmemmcnt of 'c lJn•tcd St te of 
Amert conccmln the Cl\ 11 u~ or tom Enctll) \ mended. M ) 
1962. 








Atrica. This Commi111 .. -e under the leader hip ol it founder G•nrgc 
Hou er took it ancuon campaign against S uth Afnca 10 real boycott 
action in 1 <>63 \\ hen at Brooklyn dock a Soulh African .,hip wa 
prohibited 10 unhiad it good . H 
Although nc11hcr the United State nor the l'n11cd Km~dom was 
prepared 10 aci.:cpr the Suulh African irua1ion a~ a lhrcat 10 
inh.:rnational pca~c and security or to upport sanction . the decision to 
a cepl 11 ban on the ale of anrn. wa , lrom an Afro-Asian poim of 
vie\\, a ignificant victory. In 1963 the Organization for African Un11y 
laid plan for new pre ure on 'ou1h Africa. In Augu t ol tha1 )car 
!he Security Council hcgan a debate on a resolution calling for I ban on 
II anns ale to South Africa. Pre ident Kennedy. nn11 1pa1ed !he ~ore 
nd going beyond the recumrnenda11ons of hi advisor • h d his 
ambassador unila1erally J lare on 2 Augu t that the US \\UUld ·II no 
adthtional nns to South fri n after the end ot 1ha1 ye r. \t, 
The 1mns cmhar0 o reflected the general pa11ern of 1h Kenned) policies 
tO\\ard South Africa h \\a a ignificr.nl tcp in dcmon!.ll"il1 m ol 
opposuion 10 ap:1rthe11.J. hut 1111 fulltn hon of maJor11y opinion at the 
UN and American rhetoric itself.~, 
In 1966 during tc~timony before congrcs George Hou er pcc1ficd th1.: 
type of ·nctions that h \\ould like 111 see pplied to outh fri • . 
Amon• 1 these \\a the cess tion of nu lcar cooperation by the 
American Atomic Energy ornmi saon w11!1 1hc ·outh African torni 
EnergJ Bo:ml. Acconhng to I ES de Valher.;, f: r fetched a these go I 
may h.1,c .,ecmed m 1966. th..:y would ullirn tely hecom .. 6n t for the 
S U de Valhcrs l ~ Sane lion II nlnst South Mrk11, pp 3 5 
6 Anthony L.&.1,;c <'autaon and < 11n(r1 n, p 114 










mill in a number of 01her activi t groups that followed the American 
Committee on Afri a on the road of sun 110n again t apartheid ~ 
President John on, in regarJ to South Africa wa prepared to 1ake 
a tion. In September 1966 the Johnson Adrmm tration barred the le 
of three French jetliners to South Atnca nd proceeded to 1ncter 
ohse~ance of the am1 emhargo 9 
fhe Nixon dmini tr,uion' r,olicy toward S uth Alnca of 
~communication and cooler rhetoric• was rcOccted in it , pproach at 
1hc United Nation . In 'ovember 1969. the tJS did not uh tain but 
voted for the first 1ime in many years. again I the annual anti-apartheid 
re olu11on at the United Nation . In the ume year thi poliC) of 
caution hO\\ed when th US refu d 10 vote for o ccur11y Council 
re olution which t date for South Afri a 's withdrawal from 
m1h1a. ccordmg to Anthony Lake United State policy during the 
period 1945-1970 nc\er included a forceful cttort to make 11 anti-
parthe1d Cllon equal to II nt1• parthe1d rhetoric 60 
It i of p rticular 1gnifi nee m the h1 tory of uranium am.I outh 
Africa nuclear pov.cr. that during the e rl) ixties the lln,tcd St te 
tmh tcd c ution \\ ith reganJ to the cooperation grcemcnt with Sm•th 
fncn .61 It v.ould not have gone unn ticed h) the American 
Go,emment that South ,.\fric had not ,upported th United t te in it 
eflorts to curb Soviet nuclear proliferation. JIO\\evcr. South Africa's 
5 I E de \'1llier . /\ SMnrtlon again I South Arrira, pp 5S 56, nth11ny 
I c: l'11utlon and Conttrn, pp 10 •109 
9 lh d .. pp. 59-60, Anthony Lake: C11ution nd Con cm, pp 104 105. 
60 mhon) Lake; Caution 1tnd C1111crrn, pp. 125 127. 
61 The rme11.t'd \.'OIi oorntion rttment bct\\'ttll the Unncd States 1111d South 
Inca \\l\ UbJCCI to \CIO b) the Umtcd State.\ Government In 197 the 
Umtt'd . tatcs ccMCd to r,upply cnnchcd fuel for AF IU I rucarch momtor. 
LES de \'llhcr : U~ Sanction.\ a 11iru.t South rrica , pp 294 29'1, 1>8 
Sole. •The Rise of uclcu Sanction amst South Mn~ · , Amerkan 







!1en.:e anti•communisr stan1.:c112 comhim:d with ils nucle,u tcchrl()lo •kal 
achievement of enriching uranium would have Ileen plus factor~ in lJS 
and S1l\flh African relations in the event of Soviet or Chinese 
intervention in the regions of Southern Africa or the Indian lkeun. 
An importani development in international anns control came in l 966 
wilh United States. Soviet Union and United Nation~' agreement on the 
Treaty on Outer Space. which required the panics "not to pla1:e in orhit 
around the earth any objects carryinf nuclear \\'Capons or any other 
kinds of weapons ,,f mass des1ruc1ion. install such weapons on celestial 
bodies, or station such weapon!. in outer space in any other manner" . 
With lunher efforts encouraged hy this achievement. rhe Onited States 
and rhc Soviet Unmn were ahlc in 1968, rn agree on thi: texr of a 
Nuclear Non-Prolilcration Treaty (NPT). t.J TJle tv. o 'luperpowcr 
W1lrkcd in ch,sc cooperation in this effort 10 comha1 rhc dangers ot 
nuclear prnltfcration. 64 
fl11.• NPJ' hound the nudear weapons signatory powers !lilt to transfer 
nuclear weapon-; or supply weapons technology 10 any 11011 nuclear 
weapons state and rcquin:d non.nuclear weapons states not t,, r,:ccivc 
nuclear weapons . Non-nuclear weapons signa1ory states were also 
required Ill accept the lr.ternational Atomic Energy's system (or en 
"4uivalent system) to emurc that their non-military nuclear laciliuc 
and materials could not be used for military purpose~. Although the 
United Kingdom supported rhc NPT, France and Communi,1 Chin., 
announced that they would not adhere to ii. Even though the UN 
General Assernhly vo1e in favour of the NPT was overwhelming, and 
fifty-nine nations signed the tlraft 1n~a1y on July l, 1968, there was 
much <Jissatisfaction hehind this facade ol agreemcm. Hy 1he end of 
1968, West Germany, Japan. India, Ital}, Israd, Brazil and Argentina 
-----
61 JE Sp,-n(c: The Political and Military Framc"ork, pp. 76•78 
t,) lhld. 
M DD Sole: •·1111~ Ri\e of Nuclear Sanction~ agatn\1 St,uth Africa•, American Review, January 1986. 
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h~d not 1gncd the treaty. pom1m, 10 the Ind: 111 cf tort h) the 
ur.crpowcrs to control the mi ilc ann race tany ,;rares 111 o feared 
1ha1 the NJYf' cuulJ lim11 their utilization of nuclear power for peaceful 
rurpo c . Nonerhclc s, in Nl1\ernl>e1 1969, We I Gcnnan) ~,gneJ and 
Japan 0011 followed suit '11,e United St,uc~ und the So\ rcr Union 
rarilled the NPT ,;imuhaneou ly in November 1969 and. in an clton 10 
meet ome of the cnr,ci:im, hcgan the Strategic Ann Li01i1a1ion Talk 
(SALi') in lief inki. Finland, that ame )'ear. Al o in 1969, the UN-
ponsored Eighteen Natmn D1sam1ament Committet• CEND I at 
Gettc\a wa... expanded to t\l.enty•.~ix IIIL 1bcr and renamed the 
Conlercn e ol the Committee of Disannarncnt CCCDA1. 1 hi 
Cornrn111ce became explic11ly a forum ro which the supc~ "er would 
prcsenr rhc1r agret.-J 1ex1 and ,;eek wider .support tor them In 
1
970 
n11ificu1ion of rhc NPT, nonethclc s. continued u1 a low pace "h1lc 1hc 
non nuclear P<'"Crs \\aired 10 st."C wha1 progrc \\Ould he m de on 
their co111pla1m that the uperpowers would not he ahlc ro enforce the 
comrol they cm•1 aged and 1ha1 nudcar prmcr for peaceful purposes 
would be hindercd.6~ 
rhe Uni1cc.J 'rates had clearly hecn vexed hy Sou1h Africa',;; rcfu<.al lo 
bcc.:omc a party 111 lhe 1968 Non-Prolifora1uin l'rem) (NPl'l ll1c 
rca on for 1hi~ heing 1ha1 by 1968. South Africa•~ uranium cnrichnwni 
method had hecn proved in 1h • lahorarory and lhe Sou1h African 
G,ivcrnmcm and the A1omic Energy Hoard '"• re con~ide1 mg cnrichec.! 
uniniun, production in 1hc no1 1\)(1 di lant future, nor onl) for it O\\ n 
reactors, hut also fur export.M Sourh Africa wa~ 1101 alone in rcfusmg 
65 fl I Hanmann: 'I he Relation., or Nation\, pp. 293-.!94. 
M In July/Augu 1 1977 a Sm c-1 u1clhte picl.ed up \\hlll \\as clauncd 10 be a 
nuclear le I sur in Sou1h Afnca·s Kalahari llcscn . The Unued Simes sa1dl11r 
unttlliln c qu1dl} cunlirmcd 1hc C\I 1cnce of lhc alleged tc 1 11c, Th: 
South Afncan mcmlllt'm ~,rcnuou h denied 1h01 is "as a nu !car 1c 1 1::c. 
08 Sole "The Rise ot 'uclcar. Wlctions am I S,,urh Africa• Amtrlran R,~it'it, J.tn. I 98fl. p 4 
' 
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10 adhere 10 lhc treaty, an<l coulcJ not be singled our a, uni4uc in lhi 
respccr.67 
Those counrrie rhar were :.ignatories of the NPT "ere ~,und hy 1he 
lreaty nN 10 manufacture nuclear weapon and 10 allow !heir nuclear 
in 1allation~ 10 he examined hy IAEA in-.pcc1<m,. It would verify 1hcir 
p:n~cful mtcntion and en urc 1hat fhsion·1hle material "ould nor come 
into the hand of nnn. ignatory stale~. hur remain under the authlltlt) 
and jurisdict!on of rhe nuclear tarc, .68 
Although South Africa had nor :.igned ll1e NTBT or the NPT. the Prime 
Min,srer, BJ Vorsrer. had ,;rre cd in his announcemcnr ol 1he 
enrichmenr procc ... ~ in July 1970, that South Africa had an ohlig,11ion in 
rhi regard . Sourh Africa ' enrichment discovery. he said. -.hould 
benetir .Sourh Africa and mankrnd. lie sa1J, rhat alrhough South Africa 
haJ rwr al 1ha1 rune ucccdcd 10 the uclcar Non-Proliferarion Trcary. 
the C'imernmcnr had ar variuu, occasion, clearly s1a1eJ rhat II woulJ 
con 1der panicipa1im1 a 0011 u, rhc dc1atb of the satcguarJ., sy-.tern 10 
"htch South Afr1cu would he subjected, were known,h9 
h ha\ heen eo;tahlisht·d in thi disscrtatio:l that onl) hy cnllcc1ivc 
,ccurny, rhar i., , the Unued Niuions Organiz:11ton. rhe lnte,narional 
Atonuc Energy Agenc) and a nuclear tnspcction ,y tc:m. nuclear 
prnltft.ratton could he conrrollcd. 
67 DB Sole:: "The Rise ot Nuclear San t11111, agnrns1 South Atm.'.A", Amtriran 
Rt\ltlt, Jll/llljl) 1986, p, .l ; Western 1:i1cs 11,c;rc: cau11ou to ,otc m fa,our 
ot nuclear 11,c::ipons as bcm illegal 1n the: sn1ics, for Sov1c:1 up.:norny in 
con,cntlonat 11ha1 1,, non nuclear) forces m Eur{•pc 11.as so grc::.1 1ha1 We: 1em 
cou111rie 11,outJ be l'ompellcd 10 use nu lcar '•cat1on, m order to defend 
lhc:m,c:h~ agam I an m,· wn of We: tern Europe, co11scqucnrly, rhc 
We: tern counrne, argued that the use of nuclear 11,eapons 11,as nor contrul) 10 
m1c:ma11un t ta1i. . M,~hac:I Alc:huN: m,,.lc:rn lntrodtu:tion to 
lnttmatlonal l.11~. p, 27,l . 
6'J 1AH' t\1 Ht, ,\11nl.11ndlilng d w dlr f:tr,tr 1lni\tl'1, ,\ta11nd11a .ZO Julie 1970, pp 1-5 
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The NPT and 1l1c inspection ") stem \\·ere cssen11al international 
measure • which all re~p<_,n,ihle governments ~upp,irtcd in principle hut 
they undeniably had inadequacies. The inspection system nccl.!:,sarily 
in orporated the pos~ihility <1f the infringement of overeigmy. In 
01her word , the in pcction team would know exactly what a country·, 
nuclear potential was. Sovt:reignty implies powt>r, ,;cJf.detennination , 
independence. pararnountc) and freedom . The~e attributes were 
qrengthcned hy a nuclear potential and threatened hy the inspc.-c1i1)n 
~y~tern, II a ,1utc would find it nccessaf) to protect 111- \ Ital national 
interc,ts. such mfonna1mn would jeopardise the 1.:,)untry's ,c;uu-. and 
harg.1ining power. 
South Africa wn~ prepared to uhJec1 11s requirement,;; lor the SAFARI I 
to lhc IAE,\ C<intrnl ,y,1em in 1965. However. a, lar ,is the ga COU\ 
d1ttw,1on pn>ee,,; wa, concern d. none of the nu lear powers (USA, 
UK. USSR. l·rance and Communist China) was prepared to divulge 
details of 1cchnology or supply equipment. Thi wa:. the case. C\cn 
though a non-nuclear country like .South Africa wa" willing 10 c lllhlt"h 
an enrichment plant for peaceful purpose:. only, and prepared to accede 
to the in pcction !i)stcm. 1 he nuclear power!i were not prcp:1re<l to 
conu.'<lc lo 1his, fir-.tl)', hecaU',c technohlgical da1a could leak ou1 
through the inspection }'tcm. and 1ha1 would increa • the potcnt!al of 
the non-nuclear st:ne, r., pmducc nuclear weapons and . second!) . 
nuclear po~cr, were Olli prepared to relin4ui their monopoly of the 
enrkhcd uranium market .711 
One might uell ,1,k: wa, lhc co111rnls y,tem sufficiently ,c-curc to 
prcvcm <li\,;t.•minatim1 of information ro tem,mr organizatmn,. A, 
mention d, the conrrol, ,ysccm cstahlishc-d hy the lAf.A in the middle 
t1ttics wa-. unahlc co re,train nuclear proliferation. According Ill 
National Geographic Magatine. on a wintry November da) in 1968, 
1hc cargo vcs cl Sd1ca1hax A. flying the llag of Liberia, cleared 
Antwerp harhour "11h a hrand-new crew. Ahoard were .200 tons of 





)Cllowcakc, uranium oxide, made from ore mined in Zaire. It wa, 
hound for Genna. All papers were in order. Once in imernational 
waters. heyond pr)'ing eyes. the drums of yellowcake vanished. The 
Sh1.'£'r.1hag , J never arrived in Genoa. When the vessel put into a 
Turkish pon 15 days later. the $3 700 000 cargo was missing Secret 
,!gents tried to trai.:c the :..hipment. The mystery remains un,olvcd. 
Although the IAEA inspector~ visited nuclear fadlities m many 
countries t.l detennine that its supplies of fissionable m:ut:rials were 
adequately safeguarded, these nuclear watchdogs "lacked teeth" . 71 
In 1970 it wa, imp1l <.ihle for a country to produce II ClWn nuclear 
weapons unless it had discovered the technical know-how. II would 
require the industrial potemial in order to manufacture the very 
expen ive and -.ophisticatt:d equipment for either an enrichment plam or 
:i nuclear reactor; and in addition. for the weaponry or the nuclear 
bomh itself. B) 1970, heside, rhe live nuclear po\\ers, there were a 
numher of countries that had acquired sufficient knowledge to produce 
nuclear weapons. 12 
Com,idering the a,pcct. rcla1ed 111 lhc NPT and the inspcc1mn ".Yslem 
given ahove, should South Africa have ,igned the NPT in 1968- 1970"! 
According 10 Prime Minister PW Botha South Africa had made the 
correct decbion 001 10 be hound hy IJ1e NP I'. 7J It i.s reasonable 10 
conclude that the Sou1h African Government. unhending in its purpose 
to puri-.ue its domestic policy amidst mounting threats of African 
nationalism, taking into accou111 the recommended voluntary sanct,on.s 
impo~ed hy the United Na1ion, in 1969 (and the possibility of more 
stringent sanctions to follow). more than ever required i1s sovereignty 
totally upheld . South Africa would not run the risk of details of the 
71 • !'he.- Prom1,l· 1111d l'l'rrl 111 Nuclear f:nerg} •. National Gl'ugraphlt· 
Magaune, Olficral Journal ol the NJ1t,111al Gcograpl11c Socicry, Washington , DC, vo! . 1.S.\ Nu. 4, April 1979, 




new process leaking out as a result of the safeguards m,;pection system. 
On !he ocher hand Soulh Africa's reluctance ro sign the treaty had 
numerous repercussions Both lhe United Stares of America and the 
United Kingdom had apprehenskins about South Africa's refusal to 
adhere to rhe treaty. It was believed by some that South Africa would 
not have had to trcad such a thorny path internationally. had she agreed 
10 accede to the NPT. There would be increasmg pressure from 
overseas countries on the Republic to sign the treaty and it definitely 
played a role in deteriorating negotiations with foreign councries. 
Accordmg 10 DB Sole. the whole question of safeguards became a 
constant d1spu1c between the Republic of South Africa and the IAEA 
after 1968.74 
South Africa and the- United Kingdom 
During the late fifties there was close and enthusiastic collaboration 
between Soulh Africa and the United Kingdom, de!-plle mounting ant1-
Sourh African opinion in the United Nations. The United Kingdom 
assisted South Africa Ly supplying information on nuclear plant safc1y 
and heahh prospects. In 1957, the Chairman of the United Kmgdom 
Atomic Energy Authority. Sir John Hill , visued South Africa 7' The 
meeting of the Commonwealth Nuclear Scientists, which took place in 
London immediately after the Geneva Conference, was auc;ided by lhe 
following South African representatives: Dr AJA Roux, Dr TEW 
Schumann, Dr SM Naudc, JR Colley and AR Newby-Fraser.7" 
Relations with the United Kingdom were, however. deteriorating The 
pauern of nuclear cooperation wilh the United Kingdom had been ver} 
74 l11tcrview wi1h IFA de Villiers, JS.8. J 991 : ln1erv1ew with DB Sole, 
12. 12. 1990 
75 DB Sole "The Ri\e of Nuclear Sanctions against South Africa". A111erkan 
Review, Jan. 1986. p, 5. 




much in line with that applicable to the United States 
ahstention , in Apnl 1960. from voting against South Africa in the 
United Nations resolution (S/4300). was seen as a positive \otc 
condemning South Africa 's internal policy. From the time of Hricish 
Prime Minister. Harold MacMillan's. "Winds of Change" speech in 
Cape Town (February J. 1960) there wa-. a decline in policical 
cooperation hetween the United Kingdom and Souch Africa. This 
decline wa~ accelerated by the advent of the Labour Governments under 
Harold Wilc;on - Octoher 1964 - and later. James Callaghan. DR Sole 
believed that the Americans were more anti South Africa and that 
American influence played a part in the decline of cooperation hetwcen 
the United Kingdom and South Alrica .77 
Rriti~h 
German} and South Africa 
A~ . rated in an earlier chapter, bilateral nuclear relation-. between South 
Africa and the Federal Republic of Germany hatl been established ar the 
1955 Geneva Conference on the Peaceful Uses of Atomic Energy, 
when the South African delegation included Dr!> HJ van &k and 
Meiring Naudc. 
S11u1h Africa'., nuclear collaboration with the T·cderal Repuhlic of 
Germany probahly took iti. origin, from the co111ac1 made bcl\\een the 
South African and German delegations at chis C'onferen1.:e.7 Jn 1955 
1Ju: official repression of nuclear research in West Germany came 10 an 
end. In thl! Spring of th:tr year, the federal Repuhlic of Germany was 
allowed to engage in a nuclear energy development programme of its 
own. When the intemacional agreement<; freed Germany from 
limitations in nuclear research. Germany wa,; relatively unprep:irec.J to 
77 DB Sole: • fhe Rise of Nuclear Sanctmm aga,n,t Sou1h Africa· . American Review, Jan, 1986. p. 5. 
78 DB Sole: "The: Rise: of Nuclear Sanctions ,1gainst South Afri\!a", Amc:rb1n Revle\\ , Jan, 1986, p . .5. 
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take pan in the development of nuclear energy. 79 Gennany sent a 
se\Jcnty-memhcr delegation to the Cllntcrcncc. led hy Prole:.sor Otto 
I lahn, Pre idem of the Kaiser Wilhelm Society for Promott0n or 
Science (renamed the Max Planck Socicty) of Gottingen. Dr Van Eck 
and Dr audc were two powerful and inlluenti,il dignitaries prn,,e !,tng 
panicularly dose ties with Gcnnany. At that time German nuclear 
:icti\ ities were 1ml) in 1he1r initial -,rnges: their nuclear link~ had hccn 
mainl) with the Americans and the British. Quite clearly the) 
welcomed contact, with South Africans who were. of cour,e, at the 
time, pc!r:-unae grat,1 with the Americam and the Briti h. In the 
follow tng )Cars there was a con,iderahlc e,pan,;ion of relations between 
South Africa and the Federal Repuhlic in the nuclear field . South 
Atric:in nucl• ,r ,r,cientist regularly visited German nuC'lcar n:se.m:h 
centre • 1 Julti:h and Karl ruhc 110 
Alter that tune there Wl!rc tie, between the Atomic Energy Authorities 
of the Federal Repuhlic and South Africa. 1 When DB Sole wac; 
appointed a~ South Africa'-. Amha sador tn the Ft.'t.lcral Repuhlic in 
1969. lus ohjecthes v;crc 10 erve a catal)St in pwmottng ,ates ,,t 
South African uranium. and 10 encourage exchange \'i,its h) nuclear 
dentists and 10 ime,tigate po-.c.ihlc Gem1an interc~t in bccl1ming 
associated with South Alrica·-. enrichmt!nt process. 2 According Ill DH 
Sole, in hb pos111on as South Afrkan Amha,sador IO the Federal 
Republic he made contact with the two main nuch:ar rc-.carch 
instttutions at Julich and Karlsruhe. Kraltwerk Union (manufacturer, ,ll 
nuclear po"cr :.tations) and co11apanie:. concerned with uranium 
pro pecting and cnrichmcm He was also acquainted with c.:m1mrat1ons 
N 1Ato1mc Encr1n Corporat:1in Arrh1w~l AJA Rou1.: tomlc 1-:0t-rio 
Resnn:h l>0 Hlopmcnt , Pat1 Ill , Continent of t·urope, p. 1!2, 
80 DB S-llc: "The R1~e uf Nuclear Sa1K·t1011~ :again,, South Al111:a• , ,\mtric1rn 
Hc~i," , Jan IQH6, p. 5 
81 (Al:CA) ~1cctm; ul the faecumc Committee 1Proouc1111n) tor the p1l111 
enrichment pl1111, 21!.4. 1967, HL de Waal, Ura11nHrry klng In die 
Rcpubllck vaan Suid-,' frika, p. 44. 
82 (SAL) DB Sole 1 hi, \ho~e All tlJnpubll,l:ec.i manu mpll , p. J~J . 
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having an interc t in rhe nu lcar hu inc s su,h a Ruhrkohlc Siemens, 
importer of Sou1h African unuuum and \\ i1'1 1he G~rman Mm1srer and 
.senior oflicrnl in the German Mm1~-try dealing wirh nu lear 1111d 
uranium affiurs. Dr AJA Roux nd Sou1h African nu lcar ~pccialisrs 
exchanged visit Wllh Gcm1an nu fear scicnri I . l 
World Re ctlon co Che Announ meut of th • utJa frk n mnlum 
Enrichml'fll Proc s 
f>r Rou~. Dr Gram, the P11me ,fm1stcr , nd lhc C b,~. fomrcrs \\ere 
full) \\ re of lhc ncgat1\c 1,i1udt of mcrse u111ne and rh 
fn .. n Srarcs 10" rds Sou1h r\fnc., ' dome uc pohcy h w rc,111 ~ 
1ha1 the m1cnu11ronal repcrcu mn could he rrcmcnd us Ore 1cr 
pre urc ... ould he pl cd c,n .,outl. Air, a bee u~ of h r h1ht) 10 
cnm h uranium, nd IUI\ tnj.! rcfu, . d 10 tgn ch \m-Pmllfcrn11on 
·1 re:11} (NPT) m l 9o Ile •auu,' "Jld be m de that ouch fr, r 
\\ uld be 1n o po limn 10 J}rodu c r '!'t homh Th· ourh fn n 
G11\cnu11cm " !, St.'Cn b th· ours1d1. .,rid 10 ht• unlx'nd1111: 111 Iii. 
purpose ro cnfon:c p rthc1d ThcM: I c1ors ould, \\ uh the 
nnounccm nr ul South fn a 's cnn~·hm nr procc s, csc I tc into the 
ppli1,;i11ton (lf more 1rm cm c onormc tion .. a •ain,1 lh1· OUlllf) . 
1111.· runhcr ·,cnng of ccnnonu and d1plnm t,~ lies nd •reater 
•llla"onism lll\\ard lh • \\hllc re 1me m " 1uth fn~a 
h \\ s, therefore. \\ 1th 1he grcarcst mtcresr t1U11 Dr Roux nd Dr Grunr 
lt~rencd 10 rhc r dm hro d a~,s on the c, enin of Jul) 21 . 1970, 
lollo" 111g rhc announ cmcnr of the ourh fncan cru 1chmc111 pn C!I , 
to he. r \\ har lhc rntern. Ilona I rca lion \\ ould he 114 l'hc J3nt1sh 
sc1cnt1s1 lated lh t 1h1 \\a n I unuSW1l. In orh1.:r \\Ord • lhc 
h d the c r,abilrt) l·or chem lr "a lo i al 
l'hr 1m1 1 r or tmci, Ur Qircl d \\er , had led 1h III and 1he1r 11.1\ 10 






lha1 11 coun1ry rich in uranium, wnul<l rl.'finc the metal m a w 1y Ill 
deli, er 1hc bc,t rrodu~t for export. To 1hcrn II seemed a normal course 
ol t.•, cru-:. ,, It \hould be mention. J here that the ver) Jay b<.•fore •• o 
Jul) 1970, the 11"\\ Co11serv1111\e Government in Bruain announ~cd 1ha1 
11 wa, cons,derin • hltin 11~ arms -.ale emhargn •un I South lnc11 '' 
f he Ame, ican 1c,1.:t1on on 111e , nnouncemen1 \\a pan1cul.td) 
m1crcs1mg The) stated that Arncm:an c1cn11 t had lrcady considered 
all po 1hle methods of unuuurn cnr1chrne111 and they did not helic,c 
thar SllUlh A:rica could have discmcrcd S\1mc1h111g nc\\ S,, lhcy 
helic,cd 11 "a" a hlult Ttus wn nn unexpcch.:d tum of c,cmli The 
Ame11 ans 111 1he 19711\ 011 the.: one hand rcco n1 cd Sou1h Afnca's 
"'lnch111en1 u h1evemcnt. hut 011 1hc orhcr hand c('luld just II r ·ecpt the 
fact lh, I OU(h fl j a had IIC[U II} ml! lt.•n,.~ the M:VCrc t hnolog1cal 
d ,n ,.Js ol II ennchmcm undcn, km• und 111 .. 1 the Republt1; \\us a nC\\ 
comendcr III the cnnchccJ un1111um "'orld n 11rke1 " 
I ti· I ncan I re hcllc\·eJ the mcncans • nd I here v. a no rca lion 
lrum them II. fhc) were nm •0111 • m he led h \\h111 At11cnca 
1 sumcd 111 he 11 1111po~s1h1lily ft wu onl 111 later )cars 1h,u rhc) 
rea tell 0,1 nuckar de\elupmcnr in South A1 rte 1 
I ow.ml the end of I %9 the M,·111kohlem l,•ktr1:11i11w,•1c/b /u,fi 111 the 
l•cJcral Hcpuhltc, under 1hc lc,1Jc11,h1p ,,1 I >r Uund. nJ in 




, ml car1 IJtcr, Pre tJen, Jul1u S1crtrc or lan1.A111a, stllh J 111:11 ~Pell. 
,,. , omg 10 ~ 1he 1ir-t on lhl' ftrcim .un11ncm 1u hue nu lea, ~c fk111 
1 erua ha., much ur,1111u111 hu1 1hc1 ~ouhl h11c 10 001mn 1~hn11.'al 
l\si tillllt' I or abou1 1 n ll •~cl\c H',H 1he polau al 11rl\anm111011 , 1hr 
fr1cltll !\allon I f\111grc ~ nml hind; So111h Affl~ ,IIJ 11 1 rn1crfcrc 111 rhc 
ucnllll lie, clopmc:nu 111 l~hn1f.1ha 11d \'aJt11<l11ha Int en IC'II. "'1111 I>, \\ I 
(1111111, 2117 IG,9, \Id ·us s ICnll' Uowll"<I <her·. l ht '"" '· n 7 l'.170 
• 
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dc,elop the Bcckc1 "Jct noulc" enrichment rrvcess on a large ~Cllle.119 
When the Siiuth African enri hmcnt pn1ee-.s \I.a announced 10 lhe 
world m Jul) 1970 and ii became known that the South At rrcan mt·thod 
wa an aerod} namrc rrocc • where the kcd miuerial is a comhina11011 
of uranium hcxalluomlc 111d a carrier g11, , Dr Bed.er claimed .1n<l 
s1:1ted ruhlicly th,ll the two procc,~c, wen~ the same 111 o lar rii; both 
were based on the pri11c1ple of the high pcrfonnance ,tationary-wallcJ 
ccmnfuge But. he added "thai JiJ 1101 me.in 1ha1 ult the detail \I.ere 
lhe s,m1e. ~ 9(1 
A.;cording to Prutcs~or PC JJaarholl, rhc German dauncd th;u South 
Alnra had copied their rnx.:cs . be nusr. 11 made use ol a .:amcr g,1 a~ 
a teed material and both Dr Grant and Protc Sl1r Hecke, 1.allcJ their 
tliscovcric, u ",;tn11onal") wall 1.cntrilugc". Prnlcs.,or flaarhoff ga"c 1t11 
cxpl 111,uitm ol rhc ditlcrl'ni.;cs het\\een the l\\o rrncc e, Both are 
~cw-lyn.i1111c processes l'hc <.1c .. 1gn 1,1 the separating ckmcnt ,~ rhc 
c• ,x uf lhc matter ·1 he "Jct nozzle" method. d1.:vclopcd hy Dr Hecker, 
~ '(:), 1101 work \I. llh ,1 vom:x 1uhc anll th,11 1s rhc cru 1al llitfcrcn c. I he· 
Bc,.-kcr rro..:c ), ,s It t\l. o c.J1111cm1onal rrocc,s ii \\ 11rk w11h a su, 1a1.:c 
an<l Lt crc,·11.c: l>r G,. nt ' procc is 1hrcc J1111c11s1onal It hi,~ a lclt 
\t,lc, a right ,,Je and u n11Jdk l'r,,fcs. 01 lla,,rholt hehc\c.:J that 
P, u ' c.:ssm Uedt.•r w ,~ a hit pctulam and \\ tlllul lie ",I\ p;1rtu.:ularl) 
proud ,,1 Im .11.:h1c,c111cnt :mt.I another prn,c),s cnc.Jancc1c.'d h1, 11\\11 
.,ccomplislin,~n, )k \\li), 11111 !loing Ill take Sout!1 Ah ,c., ', ll,~"o\·cn· 
lighrl) and claim J 111n1 Sou1h Alnca hilJ cnpicJ h1., procc s ."' 
l'lm nm~onct.•;mon appca,, in putil,car,on tha1 th1: .S,,uth Afnc-an 
cnn::h,1,cm rn"-·c , .wt! J•mtcs,or 81.-ckcr', "Jct 111,ulc" c11nd1111cm 
flit'\: , ~ 111r 11,~ . 1111c fa1•n thllU£h Gcrm.m scicm,,1 ... wh11 hnJ been 
----------
~9 ( Al \ 1 lf l. •1 • Wnal · l ni11nH>rl") king In dlf' R,puhlltk llln Suid• \frll..11, p 45 
90 • Jtt '\I/ k IJ,r:d,'l1l'm ·"•llllh Afrr~u , \ 11, \I Ith llrn111un1•, I ht• t inand1d 
Time~. ~IJ ;i I 1l7 ·1 
111 
3 19 
' ~ ' . ~. 
..... 
. 
. . ' 1 'r • 
• ' ' -A 
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hown pan of South Africa ' proce • had publicly lated that there \\.is 
110 connec1ion bc1"'ccn the 1wo, public opinion remained scep11cal .11.? 
Ilic South African Go\cmment wa al-.o accu ed hy ami-apanhcid 
movc111cn1s lh, ! the Federal Republic of Gcrn1any. debarred by 11s 
corut11u1ion lrom IIScll e\cr becoming a nu tear po\\cr. "a adt\lCI) 
ail.ling South Alrica 10 cquirc the atomic bomh.91 It was conceded 
large!) on the ha i th:11 there "'a iemific cc pcrdtion wuh the 
Federal kepuhlic and ·outh Atnca. the n11 on cpuon that South Atnca 
had ~op,ed Protc or Becker's invention and that Dr WI. Grat11 had 
vi 1tcd Karl!.ruh in 1970. As these ccusttions were made after I 970. 
the) do n t fall wi1h111 lhc field of lhe ludy of tlw, the I cu 
outh fn a maimained secrecy over the cpan11m clemcm This ,,a 
h cd r-n cons1dcra11ons of South Alric ' compt111h·e po limn III the 
m1cnm11onal m rkct pl l' C am.I her respt•ns1tnl1t) tow,l'th the "orld for 
the pre\cnt1on of nuclear prolJtcnu:on At the Pam. Conference m 
April 1975 uth A f n was thus onl) prep n . 'd 10 re\ cal umc 
le hni al speer • namcl) 1ha1 the process " n cmdyrmmi type: 
lh,11 lhc p rat in, clement wa high pcrforn1ancc su111onary-wallcd 
ccnmfugc using 111. m h)clrogcn as pruccss fluid, and that the proce s 
h, d high scp muon fi 1-'.lor over the clcmenl"' 
Q2 <'-Al J l>H Sole I hi .\hou! All <Unpublished m:mu~np1), p 124 
93 Ibid., fl 1l4. 
94 (SAi) l>B Sole: 'I hi Ahmr All (Unpuhh htd rnanuKript), Pfl , 324-325, 
Zdenek C-crvanka and Barbara Ro er : Nucl<'llr ,r~: "Atomgc hlllt. 
Ncuc El1lc11• 1,\ium Bu~inCJ . N~ I hel), l>t-r Splcr,tl , t-;o B , 1977, 
9'.'i (WI. (irant. Pma1c C-olle,•1100) AJA Rou, and WI. Gram l nmium 
l 'urlchmrn1 In Soutti Afnla, l'n1.m11111un la ruroJ>('1111 udl'llr 











/11 or,ler In arcrrram the s1g11ifica11ce of the histOf) of uranium a,u/ 
mi.tear e11erg, ,n n11t/1 lfr,cn III the perwd /!i4S-l97V, the e1'0/11a11on 
111// /orus 011 three , 11es 71te mo.rt {tg11ij1ca111 asperts of the 
,I, 1t'lopmem of the uran111111 a,uJ 1111rlea, e11ng, 1rufuJtr1es wu,/ /970, 
the co111nhuuo11 of 1111rlear {<ll'nJIJlr and e11gmeers as ,, ell lls the role of 
/1~11d111g pn/11ma11s, (lfu/ final/\ a re11n. of the most 1111porta111 
, onseque11ce.i of thM ,1e, elopme111 
The commen emcn1 of 1mc 11 •arion on the gold unrn1um ore of the 
\\'I(\\ Bier rnnd dm-c1ly 1n1Jucnccd indu If) in the COUlltl) , Ir led lo lite 
e,tc1hhshme111 of uranium ext1 crion plant nr a numhcr of mm s The 
11rst urnmum ro he producc:d came lrom We I R 111d onsohdatcd Mine. 
Ttu was 29 } e rs, almost to the lla). after Cooper had nnounced his 
1.las(:O\'CI) ot ur mn11e 10 the Chemical, Metallurgical and Minrn, 
Soc1ct) Prndu llun of n,11ural urnnium clm1ht.---<l tccply Junng the 
1950' and lhc lore, •n tr,u.tc \,tluc n:achcJ a peak of H108 31 OCXl m 
1960 Alier 19(>0 .South fnca could not regard urnniu111 dS 11 
rah1l1sm I .:tor on 1hc cc nom) l11r there \US th mk of 
mcrproducrmn, n u111ic1pa1c<.1 drop in the 1111crna1ional uranium mar.,l't 
pnrc and c!1t11 ult) rn ccunng new sales \:Ontra I The Unmxl 
K1111:dom revealed in 1991 ( I he nrn,,h disc lo C Cahinct l'lllll 1dcmi1thl) 
lll"r 1t11ny )C rs) 1h.11 <ine ul 1hc mam ,uhjcct, di u scJ h) l>r Ill• 
Vc,"ocrd and the Hrit1 h Prime 1cni ter, Ir lfarolJ 1 M,11.111 dutin 
h,, \ 1s11 h> South Alri('a curl) m 1960. "a, urnn111111 . D1 Vl"l\\•>erd 
"a' concerned ahou1 the 11npcnding t.11..-cline 111 the demand 1111 
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ur,mium. 1 After 1965, ho\\cvc:-, • oduc11on wa~ once n •nin geared up 
m anuc1pa1mn of a ri ing dcman,1 In 1970 the NUJ·COR pr,x:c mg 
plant Y.as opcrn1mg a1 onl~ ,. 1h 'nJ produ tum, I his oulJ he 
stepped up rapidly ii Jcn1.u1d ed uch a 1111n 2 
ou1h Aft icon uranium was a ucu:r.nm;ng lac1ur in 1he Un11cu talcs 
anJ Sourh African relation . When General GrO\c took the lead in the 
Manhauan Project e. rly in I 942, he believed 1na1 11 1hc U111tcd 1a1es 
wi hec.J to keep the atomic bomh a an e clu 1\e American pus c ion, 
Amcrri:a \\ould have to ha\C a mo11ormly ~•I the world', nuclear nt\\ 
material . Groves. \\ho never lruMcd th nued Staie •So, 1e1 Uruon 
war alhnncc lrne\\ 1ha1 the 0\ 1c1s would nor be ahle to cunstrud 
nudcar device w1thou1 the c mntcn I . A~ chamnan of the -.ombmcd 
l>eH•lopmcru ·r rust, Grmc was able 10 make dec1s1ons 111Jepcm.len1 ol 
the Commll!L'C ' 
I the end ul the \\ar Gm,c 1111cndcd no lo\\dO\\n rn mcri a's 
nuclear Y.capons pro n11nmc nd m 1945 he hcl1e,cd h h d prcclu 1vc 
monorx,1> c•I the \\0rlJ' ra"' material 1hc old W r 1hcrclurc \\,1 
con111hu1ary 10 the 111111 I 1mcs11gallo"s on 'outh fncnn ura11111m 
ores 4 
I he n~w thai 111 l9-'4•1945 South fnc,1 had lhc "orlJ' I rge 1 
um.tc,ch)pcd reserves or urn111ur11 111c c r,ablc of c.irl) <:ilrnrncrc1.1I 
Je,clupmem, hrou •ht con~idc,ahle comfort It) the 11a11onal sccurn 
pl umcr of the rruman dn11111 tnumn and llrnm II lly raised 1hc value 
lbpp,11, 6 Januanc 1991 •ve"'ocrd, t m1llan M: ehcunc op die lappc· 
2 • , um! fuel uppl) ·, M1ni1ia 111 H'). plembcr 1971, p 17 marled 
tncrc c m the price of uranium tn the 1970' brought 1he m 1al Into greater prommcn c 
G Heri,;m 1hr \\innlltJ: \\na:,on, f!P JI)() 104, L> ,crgm "ihuucrnd 
I' er, pp I "i -137, 344 
4 I> \ 'crgm . lwurred I' Cl', p 109. 1\1:cord111 10 Yerflm, Cted1oslm kl 1 
1,1,as 1he Sov1t1 Un111n'5 mu I unponant our\'c ,,r uranium II mu I h.i,c 
11rm ,dcd a po1,1,crful mott\llllon for lhe Slw1r1 dm c 10 keep Cz ,ho lo\ ta 
mus phcrc 
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ot Souih Africa 10 the United Stare on the e\e 111 rhc C.ild W::;. The 
·1 rum an adn11ni rrurion rook a trong ran ·c on parrheid, ho" I!\ r1 . the 
•row mg c ononuc 1111crdcpemlcncc of rhc two na1111ns and 1hc prn1111sc 
of va I 4uant11ic or uran,uru ore lrom the Rund a ,uagccJ oltu;mJ 
A1,1erica11 con crn uhout an cv1dt·ntly uouhlcd South Afn a11 lururc in 
rhe l950' s amJ 1960's.' 
II \\a c peered rn 19 0 rh,11 1r a 111a1Pr tlrutcd .Sut1cs•Sov1c1 lJmon \\,1r 
hroke our rhe lJnrtcd S1111c umJ 11 all,cs Y.ould lo c CCl' s to the 
Middle l:u 1. South 1:.a~1 A,,an and h1mpca11 raw marcrial . rhc 
ll1111cd S1,11c therefore looked 111 A Inca 101 strnlc 'll' nuncnal " 
l'hc Cold W,ir !>hapcd hscnhowcr' , appro, d1 to mrncr l rssuc . lie 
nd 111s • dv1sor wuhm the Gm,ernmcnt re, h d Amen a's dependence 
on foreign OUlllflC!. for \Illa! Ill ICI 1111 
lorcrgn upplacrs could he II scr ious danger to mcncan sccur rl) 111 
Y.arumc Ilic I 11,rs and the d1 O\CI)' of ri h urnmum dcpo us on 
rhc Color do J>I tcau led 10 a J1n11msh111 • dcpcndcn c u! the tJnu~d 
Stare on South Afn an ourccs fll uranium. llowe,cr, the lJnllcll 
S1,11cs rmrortcd sum \\Ol1h of South Atr1can urn11,u111 hcl\h·en 19 3 
nd IY71 7 
l1.;ord111g to 'I' Bor,1clr11 nn, the m, t rmpor1a111 rn •le in1crcM 111 rhc 
lJnrted S1111cs durm, rhc f"ruman l.lm111i 1ra11on \\IIS the uranium 111 the 
ou1hcrn Belgian C,in 111 an<l rhc [outh 
hcn:1111c. South ;\Irr a•~ urnnium co111nll1 \\Ith the Cornh111ed 
J>c,elopmcn1 J\ en ) played u signilic11n1 rule m South Alri an, l1n11cd 
In .111 W11\\ale1srand 
Staie, relation . l'hc l'rum, n admrni .. 1rnt1un pcrmi11cJ top .South 
"i 1 Bor lcl1nann \piu-1hcld' Rtluct•nt I ndr, pp O and 84, K l>:.mlhcr 
I h<' l'olitk11I .. rnnotm of l .S Polle) l'o"ard ~•uth Afri1·11, p 61\. 
,, Al l kcs I ht'! l nilc-d s1111 iand thr c;toh.il Slru10:I<' for Minrral,, pp 
I ~ l~.3 
7 lhld., l"I' 20.?, 20(, 20M, J II rkcr nn,l J 8am~u .South lrir1t ', •ordi:n 1•01iq . JI 2 ,11 
I! I Ror,telmann \parthrld', keluctant Undr, p I 11!1 
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African military ottidals 10 consult wtth coumcrparts 111 the Pcmagon. 
In 1950. declassified secrel documents revealed that on 15 Novemb.:r 
19.50 the Joint Chiefs of Staff made the as,cssmcnt that in the cvcm ol 
glohal war, Lhcre would be both ottcnsivc and defcn~ive roh!s for the 
Snuth African armed forces The aoility of the Union of Snuth Atrica 
to participate in the dclcm;c of the area <'f which it wa, a pan wa, of 
in1portancc 10 the ,ccurity of the Un11cd States.'' 
Acl:ordmg IO K D,maher. 'iouth Afrka as an 1-.,uc 111 ir.,cll w.,s of liulc 
ct,ncern to the Truman ,1Jm111is1rat1nn , Amcrkan polu:y w:is 
dctcl'mined h) larger con,iderathins of the Coh.l War and the need Ill 
c,p.ind opp11r1uni11c, 1111 American hu,11w,s. Arm:rkan polit·) under 
l:1,cnt11mt:r ( J95J -1%l I rer111111u.:d much a~ 11 ~ad hcen under Truman. 
M1h1,,r) tic., conrinur.l.l ,!long the line, laid Jo~ n dunng J'ruman\ term 
m otfa:c. 111 
In th1.· earl) ,i\11c 1,t!'I rl'latcd 1111hc p,c, 111us ~haptcrl US p,•, ·i•j' h,1A:a1~ 
Sou1h AfrR·a became more corurnd1cr,,r) . i.>n the one i:'111J 11 
code~!\ ourcc.J 10 prott·i:c the t l1111cJ .St,ttc:- ' rcpu1:11i11n on 1hc 4uc,1ion ,,1 
rnc.:c. on lhl' other W~1,hi11 •wn 1cma111ed .1 lorcc hlireldng ,lfl 
1111ernatit1n;tl ,c~p,mse to South Alri•.:an poltc:cs. Until 11)70 nudcar 
c;oupcra1io11 continued. agreement, rcm.i:ncd m lt,rc~• .i11J South A fncan 
-.c11:mh1, \\ere pcm1i11cd 10 -.iud) in the Unucd St:1tc-.. 
fhc dcvc.:lopmcnt of the ur.inium inl.lw,tr) wa, par11cularly hcnchcial IO 
South ,\lrk,1. fhe t'.\lr.11:1io11 plams formed u m;1jnr r,.an of the 
c11u111ry ' , induMnal activity. The plant<, had 111 he pn1v1c.Jcd \\Jlh 
cnn,id .. m1hlc addi111mal electric power ,upplie, as well a, c4uip111cn1. 
There\,,,, ,1 \harp increa!>c in the demand foi power. ,ulphunc acid and 
certain <'hemical reagents St.iinle~, sccel fahrication in South Africa 
9 K D;rn.ihi:r: fhr Polltlr11I h11110nt) of lJS f'ollry 'lowiu-d Sc,uth Africa, p11 o7 Ml , 
Ill lhid ., rr (l)i (ii} In 19~0 \ou1h ,\tnr:m ~ru:ntl\l\ ·~·c:re alhl\H·d hl 
)1Jnil'lflJh.: IO lhc llhlOlloring of llmrc.:J ~lilll'~ nui:lellr \l,\"ap()m ll'\l\ IO lite.: South Atlanuc.: 
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grew primaril) frnm 1hc requirements of 1hc uranium extraction plants 
anti the engineering indw,tr} through<iut the country hcnctillcd from the 
cstahlishmenr of the uranium industry. 
South Africa's large ur,iniurn n:scrvc, umlcrlmed the m!ccs,ity to 
atlvance nuclear 1cscan.:h and nuclear physics Young Sou1h Ahtcan 
.,ciembts of thl" early 1950',. like 1-cicnwas all over the world. were 
imrigue<l hy th.: trcmcm!ou!-. advancement m nuclear scic111:c during the 
pre\ ious Jecadc. Opportunitic ... to, ca1ccr'> in nuclc.i, 1mcrgy rc,can:h 
were c,eatc<l through the C\l.thl,-.hmem of the Council for Sc1cntil1c .111J 
lndthtrial Rc\carch and panicularly the National Physical l..:Jhorator) 
The Pn:tona C) clotrnn , as a national l11c1hry liir hil-.11: nul'lcar ph) ,ks 
res1.•.trd1 1u1ili1cd in the v,tr1<1u:-, heh.ls nt nuclc,1r sc,crn:c. cJuc;itinn anJ 
1he 111,1nufac1ure ol radio isotope,} maJc impnrlllnt c11ntrihuthmi. th,H 
\\Crc recngni e<l '1oth hically anti internationally Many nuclear 
,cic111lf1c puhlkat11111, mtlrl'ing the l'retnn,1 C)·d,>tron appc.1n.·d 111 the 
1950' s and 19()(1 ', , many 111 "hid1 wen.• puhhshe<l mternation,111~ . 
.Spt·dali,cd u1mwsi1y dcgn.:cs \\ere a11ainc<l making u,l. of' the 
i.:)C!otron lacility Order. li1r hundred, nf raJin i,otnpc, 1,ir mccJicin~ 
and i11duslt) \I.ere <lclivcrl.'J bo1h h1r Inc.ii .ind ovcr,cas chc111s." 
II seems lhar -.cicn11sts anJ engineer, closcl) in\:olvc<l with the 
C\ olution llf nuclear energy in South Africa agree that it wa~ Lhc er,1rrccr 
Jci.:i,11m ti, ~~stahli,h a new s11c for the implcmen1111ion of the Sou1h 
Ah ican nuclear energy research and JeH:lopmcnt progr,unm.... ,:ven 
though h) 1958 the N,11i,1nal Phy:-ical I.ahoratory haJ hccn lounJcd at 
the CSU{ and the Pretoria Cycl<1tron had successfully hccn put into 
tipcration Acwrding Ill Dr SJ du roit hy 19581 1959 the N,ttional 
Phy,,cal Luhoratory was lunctiunint cx1rcmcly well .inJ prnv1n~ l\l he 
a p,uticulariy succcsslul undcnaking. A capahlc staff of nuclear 
r,hy .... cists ,,nJ '-Cicntists \\.Cre aucnding to the functioning of the 
11 (NAC faurl') NAC !U 0l(SRl "Vnorwoonl" 1111 S1mpos1um ti:r v1crt11g ,,m 
~lu: ~5 1aar dicns van die Prctoriil ,1klu1ron, WNNR, .?R Junie 1983. 
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cyclo1ron and the oth.!r app:iratus u,ed in conjuni;tion with th .. 
accelerator. In the middle fittie.., it was believed h) Dr Naude and 
other that with some additional manpower and equipment the National 
Phy,ical Lahoratory could have hcen developed inw a nuclear phy,1cs 
lahora1ory of a particularly high 'itandar<l . It should. howe\'er. he 
horm: in mind 1ha1 it was a purely nuclear phyr;ics h1hora1111-y. m11 
nuclear energy as such. If a nuclear energ} programme was 
implcmcmed. it "as e-.scntial that the various d1scip1ines, i.e. nuclear 
physics, mechanic;tl eng111ee1 ing. nuclear chemistry and mdallurgy. he 
1nteg11ued It was. 11,ercforl'. 1he best decision to e,tahfoh a ncy., site. 
Al1h1wgh 1t "as a ,;ens1tivc decbion at the time:. 1n retrospect. 11 rs a 
ma111tb1a1111n ot how rapidly advancements III nuclear energy 
de,clopment were taking place: during the 1950's ,,nd how 
prohlemaucal 11 was 10 rernam ,1h1 cast wnh progres,. 
The di-.agrecmem hetwecn Dr" Mcirin • Naude and Roux concerning 
1hc de, clupment of a nc\\ ,ite tor nuclear research and the acceptance 
ot Dr Roux 's proposals for a nuclt!ar research and <le, eh1pmelll 
Ju.igrammc hy the South African government ,hould he rnentHltleJ 111 
this regard. Dr Rnu\ had a greater km,wlcdgc of the: devch,pmcnt'.'I of 
nuclear research ahroaJ, having undertaken the cxten,l\e imcstigatinn, 
tl1 nuclear re,eard1 cemres 111 all the m,1.1nr Wl'stern cnuntnes. The 
development l,f a nudcar rc"ean:h centre haJ to meet the demanJ, ol 
future nuclear developments . In the formulation of lw, nuckar 
dc~·clupmem programme Dr Roux anticipated the po,,1h1l1t) ot' 
enriching uramum. The ,ophisticatcd tcchnologie, relating 10 uranium 
enrichment research and ultimate production would incvitahly require a 
,cpa1 ate site:. The nudc;1r rc,carch cenuc would m:ccs-.itate ,tringcnt 
security. additil,nal pn\\.er ,upphcs, radiation precaution and extensi,·c 
,1v,11lahlc land for tuturc expansion. 
According to Dr WI Grant the disagreeml'nt between Dr~ Meiring 
N,tude am.I Dr Roux ,hould not hi.' undere,timatcd. lla<l the 
government not acccptetl Dr Roux 's pn1grammc the ura11mm ,111J 
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nudear indu,tric in South Atrica rntglu not l1a,e de,cloped to the 
extent that they did III the following ) can,. 
In this d1s,;ertatmn the construction ot rhc Pretoria C) clotron ha hcen 
discussed in detail hccuu c the c1dotron and National l'lly ,cal 
l..!1tior,t1or) \\'ere c~tahlished with the ,pec1tic purpo. c to tram ,;c1en1i,b 
111 ad\'anced nuclear ph) ,;jc w11h a view 111 nuclear research and 
l.!",.:lopmcn1. 
It wa\ ,tated 111 the 19.59 - 1960 , nnual repon ot the CSIR th,11 II c 
made4uac) ol ,urport for u111\en,1t) research was havmg gnnc 
co1N:4uenccs on the 1r:11111ng of research woril:Lr~ and conscqucntl) on 
the de,clopment nt scicn c and industry 111 ourh Atnca,IZ Dr Me1r1ng 
N,1ude. 111 hi~ propo al tor ~ nuclc.ir research programme tor South 
Africa laid cmrl1as1s on rht· encouragement nt ph) IC\ n: carch 
1hrnughnu1 South Africa ny thl' creation ,11 re earch fac1ltt1cs and 111 
particular h) the pmv1S1on ot an accelerator 11 11 wa p,u1H.ul11rly a1; a 
re ult 111 these recommend.i11ons lh,11 Dr Roux tncludcd the tv.cltth 
theme ol the nuclear rc,;can.:h and den:lopment progn1111111c, namcl) 
the suppnn ot fundamental re carch ha I h> nuclear energ} 
tic, eh1p'tlcn1. 
J\c(ordmg to Dr SJ du fo11 tlw thcnw Fundamcrual Re,eard1 included 
111 Dr Rou,·s pr,1 •rammc hrou •Ill 1bou1 pr.irtrcul li.11son hctv.ecn the 
Atomu: Encrg) Board and all the univcr 111cs of South ,\1rica n1i" 
111dud1..>d rnarnl) n:sc:m:h 111 nuclear physic .... nuclear chcrmsll) ,111d 
mct,tllurg) 'I he Dirc1.:tor ol the Atomr..: Encr~D Board ,·1sited :111 the 
urll\cr,it1cs at lea,t once a )car and in thi~ way an enthu~1a,1ic 
rcla1iom.h1p v. :r~ c:.tahli,hcd lx:1v.:ecn the Af!B and the un1vcrsitrc).. Al 
the Ph) ,ii: l...ahorator) at Pelmdah.t .111 cxtcn~ive tundamcntal 
I.! I tllL'Cnth .\nnu.11 Rcpon of rhl' C:SIR , 1959 hO, Jl 9. 
I ' SM !l,jau<lc: l'rop.,qf~ in rnnnl'\'llon \\ Ith II nucll-ur rm·rK,> r~c11rd1 
programmt for thr union of South Africa, N11\cmbrr I Q~8. pp. I.! I~ . 
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programme on m:utron phy,k,. spel'.i11call} m relat11,n 111 nurk,11 
cm:rg}, was carried 11ut under thi.: Jea<lcr,hip of Dr J) R.:ttnunn 11 
I·und.imemal tc,ean.:h centres wen: cstat>h-.hi.:d m dm1,.• pro,111111) 111. 111 
at univcr,ities Ill order Ill enc1m1 ,tgc and ,umul,Hc nudc:11 phy,11·)\ 
research. nnt ,pcc,ltcall) ll11 nur.:kar enetg) pruJu1:11t111 I he Nudc.11 
Ph)s1cs Rc!>ean.h Umt ol the \Jnl\i.:NI) 111 lhl.' W1t\\,lle1,rnnJ. \\llh 
Proll!sso, JfP .Scll,~hop a, Director. "''' lom)cu III the 1111d fil11e, 
Se,crnl years la1c1 it ,1e4u1rcd the I MV Cod.:wlt-W,111011 ,11:1:ch:ru111r 
which the renowrn:d I ord RuthertunJ u i:J .u C.u11hrn.lgr 1 'nl\cr,11~. 
United Kmgdom. P1>1chcl,tron111 lJnl\crstt) l1.1d 1ni11.11cd 1,.mnuc l.t) 
n.:scarch -,hllltly 11tc1 the war, hut II was not unitl 1116() 1h.11 11 e111cr1,.'d 
thc: nuclear pl1v,11.:s lield .n1d 1t1:11uirc:J ,Ill ,1,cclc:r:11111 !Jr JA R,,11, ' , 
A1onuc Encr~., .:,can.:h and l>cvclnp111en1 Pro rnm,,w Y 11111,1 I.lier 
1111.:orpo, ,Ile the ,outhcrn un1-.ers1llc<i 11I C.1pi: I""' n .111J Stdlc11ho,d1 
In 1963 ,t 6M\' Van De <,raall aci.:elcrn1, r wa~ ~01111111ss11wcu t, 1r llw 
Sou1hl.!rn Univer~u,e., uclc,tr lnst11u11.: t .SUNI 1 ,11 l-.1urc 111 1h1.• ,tJ'IC 
Pnl\ mci.: . Thl.!1c. ,ci1..:nt1,1s and ,1uJcm, 1111111 lhl' IJnl\c1!.t11c, ,11 C,1f'c 
J'own ,tnd S1ctknh11,c1. could u11d1.rt,1kl• ll.',l.!ard11111hc .1c1:c,,1hk l11."Jd, 
of nuclear ph) ,res ,ind chcmi,1ry. 1' 
As 1n the case of D" Naudc ,ind Hou, . thctr: ,~a, n,,1 al"••), 1;11nsc11~11, 
of opinron on major rc,nlu110n~ Dr JWI. de Viihl.!~, hdteH.·J th.tr the 
Van de Gt,tall ,iccc:krator at PelinJJha ,tmuld , ,Uher h,lVI.! lltcn '-Cl up 
at a university for the stud) of lunJamcn1al 11ud1.•ar ph) s:cs 1111-. , re~ 
diffcred from th,u llf cenain ,llll<n ,cninr phys11,.1sh und led to Dr l>i: 
Vill iers joining Dr Grant'., div1s11m panil:ularl} ri:ac101 ph)"''' , nn th1.· 
PELINDllNA project. 
14 lntcf\1cw with Dr SJ du Ton. 9 I 1991 
15 AR Ncwb)-Fra.,cr. ('haln Reaction. pp , ~7-19; A lurgr r,1Ugl' 111 lll'h:~111,, 
by,tems Md pcnphl·ral equipment was 111\t:illcJ In 1977 the ~.11,or1,11 
Accelerator Cen1re wa.~ e~1ablished ai Faure. II 1~ a mull, d1,uphn,1n 
rc,carch ccllltt· and mcorpornte~ 1hc tormn Sou1hc111 lhmcr\lt1c, N11d1·ar 
lmtitu1e. (NAC' Faure) Thl' Nallonal Arcelerutur Centn'. Brolhun:. I %4. 
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8} 1he end of 1967, Dr De Villiers Y.as Dm!clor of the Reac1or 
nc,clopmcm Divi mn and pla)cd a lc.iding role 111 1hc dc,clo
1
,mcnt 01 
rhe f>l·LINDUNA cn11cal asscmll:) . f>r IJe V1lhers \\a pan,lularl) 
he 11am to rcnnmate rhe rea tor d•.:velopmem programme. 'I he 
acceptance ot 1he re oluuon to pursue 1he uranium enri hment proJcct 
on e ag.iin brought lhc ar~umcnr conccrnin • the decision 1o e'-lahli h 
new sue for 11uc1L,1r enerp• •cscarch .ind dc,clopmc111 to lhe fort; The 
reasoning put fornard hJ IJr De Villiers \\as Iha: tf the reac1or 
dc,clopmenr 11 fll.--CI of 1h nu . .:ar energy re carch and development 
programme \\a 1cm11na1ed, then the A1om1c l·nerg} Board \\0Ul,I 
c senually tx· 1111 1 otope lnhorarory. \lnu,111} 1he nme 11 the ... JR 
lc1horn111ry. Dr De \'111ier.1> \\B'.i re olutc for he finnly believed th:u if 
reactor development wa d1 commucd at that point, outh i\ln a \\ould 
in future ha,c no choice, but that I· COM he depcndem on ., foreign 
pm,er 10 upply a nuclc.ir po\\er reactor for ·ou1h frr 1.11, 
Persons d1reclly mvol,ed \\llh nu lear energy m " uth fr1 a behc,c 
Ihm II w,1 rhc corn.-ct dcci 1011 10 develop Dr Grant' ,orrcx tuhc 
cnnchmc111 pruccs . According to Dr R Louh er 1hc GO\crnmcnt 
hclic\cd •ru11 u wc1 an essential undcn kin . a 11 \\ ns ccnn1n lh,11 a 
nuclear• o,,cr s1,11ion \\11uld be c.>n rruc11..'d 111 the We ll'l'.n Cape nnd II 
\\Ould be lo the couml) 's ad,,1111agc if Sou1h Atnca rould suppl) the 
rca1.:1or \\ llh enriched lucl In 1970 11 \\as bcltc\l·d 1ha1 lhe proc.:s,; 
\\Ould he ccononu al nd th:11 South Africa's enriched product couJ I 
co~p-.:1c in 1hc world m,trkc! No-one could foretell th t m lalcr ) ca1 
11,c 1111crnarioru1I c11richcd uranium market \\ould hccomc for more 
COIHJ)CI II I\ C. 17 
l>r JWL de Vil lier i~ of the opinion rh,11 it ":., the correct dee, mn to 
de\e)np the enrh.:hmcnt proc~ s 1(11 it placed rhc cuu 1ry in a po 1110n Iv 
\.'Oil idcr \ a nous rea tor types. I k \\a in favour of • mull pilot pla111 
I«> tnrc,, C\\ "tth f\• JWI. de \'1l11crs, IO 1.1992 
17 lnrcr. 1c\\ "uh lJr R l.ouh!-1.•r 28 7 1989 
319 
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hi test the procc,s (while contimung with 1cactll1 Jcvclopmcnr 
re,.:an.:h). Only when the pilot plant pro\'ct.l to he suc.:ce,sful. would a 
final tkcision he taken rcga11.lmg the ,,;re of the ,cmi-commcrc1;il plarit 
,1, \\ ell a, rl!actor dcvclop111cnt rc,can.:h . 
EN:nhower ', Atoms for f>~acc Prog,arnme haJ a <lircct elkct on .Sou!h 
Atrn:a\ nuclear po\.\er development In Fehruary 1957, the U1111cd 
Stales was prepared to incrl·a,e thl' amount of fo,,;iJe matc:ri,,I , to gi\'l· to 
cou111ric, developing nuckar cncrg) tor peaceful uses. 10 20 000 
1'ilogram,. J'his was later increased to 50 ()()() kilograms 111 The 
Cooperation Agreemcm between the ~HJ ,emmcm ot the Unit-:d States 
and the gtwcrnmcnt of' ~ou1h Alnca that followed Ei,enhow.:r' , 
dci.:1s1n11 (Jul) 1957) provided !,,r enriched fuel to hP ,upplicll liir the 
rc,earch reactllr at Pclindaha, tht· nuclear research <:cmre 
.SAFARI I 1c,earch rc:actnr \.\3.., e,,cnti,tl to the Al:H's n:sean.:h 
~n,grnmmc for p,Hcntial nu.:kar marcnal h,td to he imcst,gated under 
1,1di,11111n conJ11wn, In 19<>9 11, po"'e' IC\CI was rarscd frnm 61/ 1 MW 
to 20 MW With the upgrading 111 2D MW ,cvcral las1-neu11011 
1rrad1ation l,1c1li1ic-. \\ere L'll'atcd Jl1e rc~carch rl!actor wa, ru1 to full 
U'>e and there \\ere !cw m:tiv111e, al Pchndaha which did noc make use 
of th<.· reactor Jircctly llr ind1rcdl) . 
Thi: following ,t:ncmcnl h) 1he Dcpul) Mini,t"r ot M:nc,, M V1ljocn 
in M,ty 19o I indicate, th<1t as earl1 a, 1961 !he .11m \\ 11, to eventually 
cnr1d1 South Afrka's ur,111ium lk ,tatcd III Ma) , 1961 that nuclear 
po,a.t·1 would assume llimen,inn,; that m liJ1u1c 1herc woulll he "a s1cady 
world JemanJ tor nucle,11 tnlllcr1:tl ,mu v. c ate 1'1.111) wnlidcnt that we 
,hall he ahk to r ivcr ,uch material in wha1c,cr form it rmght fw 
n:~1u:rcd ll) that tim•! at highly competitive p11ce, . "1" 
Would the,: he a market for South Alrii:a 's uranium'! Or Rou, v.as 
confillcnt that the future l'Uth,ok tor enriched uranium wa, fovournhlc . 
l 
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lie believed 1ha1 enriched urnmum was 1hc cornerstone ot lhc peaceful 
applica11011 of nu lear cnerg) in the \\Orld . 111c JHO\I 10n of adequ,ue 
flO\\Ct ts lnJi pensahle tor the preservation and further imp:mcment of 
mankmd' standard of h\lng uclc.ir po\\cr \\ould play an Ill rea ing 
put m mce1111g 1hc c-.er-in rcasmg demand tor elcc;lnct1) l·or 1his 
rca on there \\ould he a gro" mg demand tor enm:hed uranium 
According Ill Dr Roux lhc,c \\as s11nply no allern.111vc IO 1he U!IC nl 
nucle:ir power m v1c\\ of 1hc rcicntlcss demand of 111du II) for more 
and more energ) . 20 
In 1hc penod 1950-1970 11 "" generally hclte-.cd thal no "shonagc" <if 
co,11 for power produc11on wnuld tor\:e ou1h Afn 1 10 opt tor nul.'lcar 
po\\er South Africa has rc!a11vcly ahundant coal reserve . ffoy.c-.er. 
energy authont1c \\er-e aw re of the hc11.ard of lar-e coal-llred pov er 
sta1ions, c pccially 111 1hc mdusu ml arci1 uch , Wilb nk m I c 
I· tern Tranw11al Coot I non-renc\\ablc cncrro source and nuclear 
power i the only pre cntl) knoY. n rcali uc aherna11vc for ha c load 
po\\cr generation m the RSA 21 
·1 he gCl\ erm :c1 1011 to finance the X Y l proJect "us tavournhl) 
mOucnced b) the cconom,c boom of the I %0' Inc inherent strength 
ol 1he economy ( I 945-1957) "as the pn·ludc to one of the grea1e 1 
\\a\e ot economic c pan ton. Bet"ecn 1960 and 1970 the gro 
nation. I produ I ot the Rcpublk increa ed from .thout RS,200 11 illton 
to Rl •. 400 m1lhun, ri~ing h) R7000 n11llion during 1hc clc\cn )ear 
period l'hc South African economy wuh th t ot Japan prohahly had 
the htghc t growth rate m 1he \\Orld at rhat time 22 
•
1) (l>~t Kemp Pm tc Collccuun) AJ \ Rou:\: l nrnium • Rrernt 
l>tHlopmrnts und t'uturt' Oullook p 2 
21 " I· tunipr cl al • uclc r Encrg) ~ Prrnm') Re ourc.c 111 uth fn a m 
the :,.;C:\I ( COIUI) •, p 2 2n 





fn ou1h Africa the pro,i ion~ of rhc Atomic l·ncrgy Ac1 ul 1948 cast a 
hlanke1 ol sccrccJ over uranium and thorium pmspcc1ing. a \\ell a 
imc111io11 m~c.le in connection wuh the e m,uenals OnlJ a limiled 
1111100111 ol infonna11on tor rhi d1•scrtallll11 could he obtamcc.J from datl) 
nc\\ spapcr,. An exarnina11011 nf 1hrcc Cape l own ncw:;papcr • Die 
Burger, l'he Argus aud The Cape Tim~. h,1 rc,caled 11ta1 pa11kul,1r 
c,cms ,,c,c puhlishl!d and rc\le""'<l m lhc press. lJrnnium production 
,ind ale!- m the late 1950' ~ was gh en mu h covcrdgc m 1he pre ,md 
panicularly the implica11ons of the irnpcndm • merpnx.luction anJ 
dccrer.•c tn the cllmg pnce. The announccrncm ot .Sou1h Al, ica's 
cnrich111c11· procc s was from page nc" s in lhc dailJ 11e" ~paper 
llo\\cvcr. even fix.lay, the comracts of rhe umnium production 
pro •ramme l?c1"ecn lhc Cumbmed DcvcJopmcm Agcn\:y and 1hc South 
African J\101111 FncrgJ Board, I 952-1970 arc class11ted and 
intonn,tti«lll concerning lhc comcm of these documems can nnlJ he 
obtained from the g0\ernmen1 of rhc Un11cd Sraies and the llntted 
Kingd m. 
l>unn • the )Cars IY.SO 10 1970 rhcre \\ ch certain optm11 ·111 regarding 
nuckar pm,e, and pm peer for the nuclear 111du try boomed l'oward 
the end of the t11t1e II hecame 11burl<.1,m1l) clear th.11 the tcchnolo ') 
invol\cd with nuckar p<rncr produc11on wa~ exrrcmel) oph1 tkatcd 
and co r rn all lacd of nuclear pn\\cr plant con~1nic1ion \\ere ri 111g 
11le lln11e<.1 .Staie had 1hc lina11 tal mean~ 10 dcH:lop us nu lea, 
e~p.ih1l11y and h) I <no Mdcrs f11r nuclear pl.1ntb lloo<led into Gener.ii 
f·kctdc, We ringhou,e nnd other upplicr,. 
Contributiou.-. of lndhidual~ 
rhe cconu issue of ime~1iga1ion concerns the role, of p,1rt1ct•I 11 
p..:1so1h. In the estahli,hmcm ,,t South Africa ' 11\\11 urnnium and 
nuclc,tr indu II) I here :irt• 11 number ol person\ "h,,._e pos111orh, 
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rc,o:u1i11ns and u1scovcrics were par 1icul,1rly eflcctual on th•! ~outh 
African community. 
General Smur · 10111,,: great interest ;,, iiu,: Je\clopmem of nudcur physks 
dunng the war. I le! pla 't:u c1 ·.ignitk,mt role in the e,tahhshmem of 
urunium rcscan.:h in ~·1~• ~, Afr1i:a durmg the 1940\. This history aJd, 
a further dunensk ., 1! 1 •:,t• prestigious po-.ition that General Sniurs held 
during ,i, ... 1•·.5 , ,._ Prime Mmistcr of a cnuntry with ,tn uranium 
porcr.:ial - m .,<:se! :~waluahle to the Allied war cttort. 
Hoth neneral Smu111 ,ind Dr HJ van der Bijl. rhc I irsl C'hairm;,n of 
l~S 'OM. placc.:d great m1phasi~ on developing an :-de4ua1e elcctridt) 
nctworJ, for minang and indu If) 1,n ttw W1t\\at1.'r<,rand prinr to fQ50, 
Mul.'h of the same esteem that "a, enJnycJ hy Dr Van dcr Hijl in th1.• 
Smuts Governmcnrs. D: HJ van Eck would experience \\ ith the 
Nat111nah~1 (iovermrn.!11' niter 1948. Dr IIJ ,.111 Eck \\Us cc1llcJ upon 11, 
a~sc,, lo \\ h;11 c.legr.:i.: nuclear energy "-OUIJ c11111nhute 1l1 South Alrk,111 
indusu) and the coun111 ·~ tot:1I power rClJUirements. His dc.'c.:ision., 
would h,tvc far-reaching clfi:cis on the dc\clopmcnt of uranium 
enrichment .inc.I nuch:ar po\\1.'r in .Snuth Afrit.:a, Dr Van Fck "a, 
dm~1:1ly respon .. ihlc w Cabinet Mini,rcrs anc.l ('anicuLirly intluc111iul m 
gn,crnmc111al c.lec1,h111 mal..int , 
In the explllr.t!ion ot lhe u1anium potcmial of ~nuth Alric.1 in the 
1940',. the Prc,ic.lc111 ol' the Chamhc, of Mme.;, CJ Mclean. the 
l'rc,idcnt ot the C'SJR. D1 RFJ .Schonlanc.l. th1.· l>1rcc1or 1•, the 
GO\ ernmcru Metallurgical I..1hurn1nry. Protc,sor L 'fa vernc:r. a,,si,1cd 
hy lhc mcmhc,, llf the Uranium Research Commiui.:c pl:t_ycJ lcadinp. 
n1k,. The \\\irk done hy thcsc ,crcmrst, :rnu n:,carchc, :11 the tiML 
pn~parcd lht· way tor uranium .ind nuclear cnerg) research m South 
Africa. 
Tht> enucavours ot Dr SJ Ju Toit to la} 1hc fou11J;11ion!, 111 11ucka1 
ph) ,ks rc,carch 111 .South Alrica n, well ,ts hill Cllntrihu1i,inll rti the 
HJ 
~' ," .I. j • • ..... ,. . . ~ ., • ,, . 
• - , . J l-- ''· • , • • . ' • • • • ""' • • , ' • ' • , j 
.'- ·. · r • • • 
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dc,cl11pmcnt nf nuclear cncrg) rc,can:h i,, head 111' the l'h),11.:, Div1,1on 
.it Pl!lindaha Wl!re ,ignifa:am in thi ... hi ... 1,1ry. 
During the lonna1hc year:. of nuclear 1cchnologic,d de, clopmcnt Dr 
Merring Naudc, lk AJA Roux. Dr SJ du 'foit. Dr JP llugn. Dr lJ le 
Roux and Dr JWL de Villict<; mat.Jc notahlc con1nhu1ions.i1 
Dr RS 1.ouh-.cr. Dr JJ Wanncnhurg, Dr PC Haarhnft. Dr DM Kemp 
and Ri\ lbrhour ( lkpu1y Din:ctor, Fconornk Alf11ir:. .i,socratc:d \\ 1th 
Uranium Enricluncnt>. ,houkl hc givcn. ,pcc1al mcmion for their 
,ignil11.:,1n1 roles 111 t11c c,tahli,hmcnt ol the p1h,t enrichment plam.14 
Dr llaarhol r•., ,igmlicant c1mtrihu1io11 10 the Je,clopmcm of the .Sourh 
J\ ti ican uranium cnrkh111cm prnJ~CI was th~· :<.-ctm14uc he discovered to 
rcdu~c the 11.1mhcr of tage ol cnrichmcn· rn tht.· r,1101 pla111 . I ht· 
Pelsakon tc~hniquc• rc<lJl'Cd tile rage, of cnriciunent 111 the p1h>1 plant 
h) ten 10 l\\cn1y 11111es lcs~ than \\1uld ha,c hccn nccc,,;uy ,,1111 
sta11J.11d 1echmqucs,n llis con cpl 1m:orpor.11cd u nurnhcr of Ulgc 
11110 nnc large unu \\luch hec,,ml· kmmn as the llchk,111 IClhm4,u.: 
Thi. method ult1111,1ti:l) ,Uli.:ei.:'<kd rn 1cducP1g the nu111hc1 01 ,1.1gc~ 
from a c11lip/c 111 lhuu~anJ ll> ,lht,ul 10,21i lJll11n:11el) 1.:ontrihu1111g, 111 
mal,,:ing lhc s,,uth Atrican 111e1h1,J far mnre ct.:011ornu:al 1hau the 
g,1,cou, drllu),ion mc1hnd 11f cntid1mcn1 
D, AJA R1,u/\ huJ rite ,thilil) to hrin • people round 10 hi, \\,I) ,,1 
thinking. llo\\c\cr. lhi-, i.:ould nnl) be achic,cJ h) a c1in11n,u11.I of,, 
thn111u1?h lrn11wfcJgc of nuclt'ar dc,clopmcm Dr S.J. du Toil, who 
,1l'co,11pamcd IJr Rou\ 10 th1.' tlnill'd .St:111.!~ anc.! Cunad,1, rccallo, h1)\\ 
.:!5 l111cn•tt'\I. "1th Dr JJ W:inncnt>urg . .:!5.4 l991 
.?6 l111c11 ll'I\ \\llh l'r.,1c\~11r l'C ll11~rh1>II , .24 7 111/(<I Ilic 1l1i"ot) 111 the 
lkhktlfl lt·d\nHJltC 11,1, l,tll'1 tnd11Jcd h,.1 J•rntc w, .\11111,011 lk11nhtl 111 his 
.ii.11,1111.t·J c1111r,i:, 111 nudca, t·ng111t·cn11f .1t lhl' M,t~s.1d1usc11, ln,111111<· ,,, 




dcJ1c.11eJ Dr Roux w,t, ro the purpose or knowing c,:11:1ly v•hat 
pwgrc,~ had hy 1958 hccn made in nuclear energy 0\ er ~eas. Dr 
Roux·, Report rctlcc1 the va t nmounr of knowledge he acquired and 
ho\l. ).Stemat1cal1) he i11ves1igared over eas nuclear re-.\.·arch and 
dc\icloprncnr programmes Dr Roux rcali\ed 1hat 111 order to have his 
Atomic l:nergy Research and Development Progrnmmc implemented he 
would not hc ahlc to rely on Government fu,1d-. alone. The linandal 
support th.ii he ohrarncd from thC' Cham~r of Mines and the uranium 
ul(Ju-.try undouhredl) \I.as a crucial factnr in the eventual decision to 
execute tu-. extensi\c programme. There 1s speculation us to whether 
Dr SM. Naudc wa~ 11w11i·c 11f the support nl the Chamber of Mines for 
l>r Roux' Prngra111mc lfnd Dr Nau.Je knm,n rh1 . he mrghr nor ha\ic 
qucsrwncd lhc l111a1K·1al hurdcn ol such an cxrens1ve progrnmme.27 
Dr Gr.int became the ,cconc.J r'-·c,pient ol rhe Order of rhc .Sourhern 
Cm!>, Gold. on Met) 2:i. 1989 lie re ched 1hi high award for his 
nuclear rcscan:h and the devclopmcm ol the South Alm:an enrichment 
procc~•.2 Dr WI. Gram's disC(l\ery of rhc ,onex tube method ol 
uranium enr1chmcnr. \l.hich determined the cour e of nuclear energy 
dcvclopmcm rn S11u1h Atric:i. wa~ hoth a sc1cn1111c and ;111 hi Ion 
.1chrcvcmcnr .\1cnrlll!1 hould he 111,1<.le of hie; notahle prot1c1cncy 
dunnt: 1hc l96(l'-. 111 have led the research in hmh 1hc PEI.I DlJNA 
and Gas Cooling Pni1ects. 
It w.,s a phenomcn.11 c1c1:0111pllshrnc111 rhar .Sourh Alncan , 1enti Is ,111d 
c11g111ecrs had 111,1,rercd rhe h1ghl) complex tcchnolog) of uranium 
enrkhmcnr. On!) lhc Unned Sratcs of Arneni:a, the tJnircd Kingdom 
und l·rancc in the Western World had uranium enn1:hmcn1 llll'ili11c, l'l 
l.1 lr11cn ll'" "uh Dr !>J du 11111. •> 1.1992 
Aiankondl&in,c dl'ur Dir ••rr,.h• Mlnlsler, M1111ndl&a 20 Julie 1970, Pll I .5, 
,h.wmhl_, l>m111t,, \111 .Z!I, 17 Juh 10 21 Augusl 11170, 20 Jul) 1'>70, l'he 





Fron1 ti1l ,tart Dr Gr.mt wa~ the projc1.:t leader. a tusk which he, 
to.1,1•!lilcr \\ i1h l11s teum t,f sl.:icnttsts and tcdmical personnel . car ricd 
tlirough with vigour to eventual '-W.:rcss Dr Grant anJ Dr R1iux, a 
cnmplint:!lllal') team, v.1:rc closely associatt!d Im 22 years rn the service 
of '-Cien<.:e in South Atrn:a. J'h,ough their comhincJ dtnrl and 
l_!Utd,m.:c 11ra11i11m enrichment wa, made p,,ssthle Jo In 1970 Drs Roux 
!•r.J Cir.~,: n•ccived th · !IF Verwnerd Pri.:.! for tncir ac111c,emcnts in 
nuclc111 : .;n .. c -1nl.! engin.:c, ing. 
The poh1i~al kadcn,, Dr DF Malan, JG Strijdom, Dr HF Vcrwol!rd 
aml BJ Vorster, .md their Cahincts all rtaycd signiticam role in this 
lw,Wr) . They h.td the prnhlematical ta k of dcciding the extent of a 
n.:!'learch anJ Je,chipmem programme nm.I, most 1111pon:m1 nl all, how 
mu h gt,,ernmcntal fin:mci,,l a1J ,hm1ld he g1\'c11 to ~uch ,a,1 
undcrtal,;ing . 
Dr Vern ocrJ was cnn<lcmncJ tor 1hc rig0rou, Wll) he cndca,ourcJ t 
e,1ah1t,h ap.1r1hc1d hct\\C n hlack and whnc. I le wa dctcnnincJ 111 
c111rcnd1 the 11 ,1d1t1nnal polic) ot ,cpar,t1ion a1 a umc \\hen he hdicvcJ 
ruc1al conllkt c11ul<l lead 10 a ituation ol ch.to . 'I hc1ctore. D, 
Vern.ocrJ 's ,11pp,,r1 of an uranium cnrichmcnr pn,granum: in the early 
<.ixth::.. w11ulJ in\'ite ,peculation a, to hi~ inrcntiun-. . South Africa wa-. 
on the lhrt>sh11ld ot a nc\\ con,1itulitl!lal Ji,pensa1111n. he woulJ face 
the lururc a-. a Republic out,iJe the Cornmon.,..ealth. If the country 
i.;11uld develop its own cm ichmc:nt rnices. it would unJnuhtedly pu1 it 
in a po,ition 11f strcn~th. In .i cnmpelitnc w11rld any lcadcr ol :1 nation 
w,iuld stnvc 10 develop h1 country' naturnl resnu,cc'i 10 1hc1r lull 
potcnti.tl . On thi.:,c grounds Dr Verwocr<.I ' , :..upport (:mu later BJ 
\'01,tcr ' :. supp1,rt) 111 the ur,111ium cn11chme111 pn,jcct wa, acccp1,1tilc. 
lhcre woulJ h11WC\'cr he the ,urmisc th,11 South Atrka could misuse 
s1rn1cg1c matcriab for ii.. own purpo,..:,. For 1his 1c,,..,tm the South 
,o ,\ unt.ondi11ini: dl·Ur ()fl• 1-\·~tr ;\tinhk r, ;\foundui.: 20 Julit- I 970, pp I 5 , 
'"c,nhl) l>dlU(l"i, \Ill ,!9, 17 Jul) Ill 2J AugU\I I 1170, ~o Jul I 1170, 1 hl· 
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African G<,vernmenr 's policies 'ucrcasingly hecamc the target ot 
foreign and internal c111sadcrs for human ng~ts and wndernnarors of 
nuclear proliferation. 
Significant Co11sequences 
In May 197 I l~COM took the finr definite steps towards a nuclear 
powcr programnw with its dedsion to advi,c potemial tcndercrs thar It 
plam~ed to commission the ltrst Sou1J1 African nuclear power '>tacmn. 
A kw mnnrhs larcr seventeen organizations recci\ed notification of 
ESCOM's inicnrion to 1sM1e ,tn enquiry calling for turnkey offers for a 
flO\.\ er \Lal ion. 
This dci:iMllO wa, the culmination of the many studies made as ro the 
p11i.s1h1li1y <11' nuclear power production m South Africa . J: was 
ccrr,linly no ha.,ty dccisilln, a~ w,1., rclarcd, nuclear c<N cvaluatiom had 
bi.-cn mad:- in South Africa as earl) as 1954 and many asscssmcncs 
Jollo\.\.ed. Ir \\ a, uot a pre~rigc cl fort . hut a prc~jcc1 ha~cd on economk 
cun,id~rarion,. The PEI lNDlJNA conrcpt was a liN step in reactor 
dc\cluprnent and sen••t.f many prop11sed purpmcs. It csrahli,ht:d a 
\.\.ea!1l1 lll nuclear cx1 _ .isc li.ir further nuclear rcst."atch . With the 
Jcl'i,wn to pursue the .South African uranium ennrhmcnr method. 
PEI.INDtlNA could not prmidc a hasis for the country's 11ude.ir 
re.icturs and I• ~COM wa~ 11blig1,:d to utiluc forl•ign nuclear reactor 
e...:rx•nise, 
Koehcrg would he capahlc of meeting the future electrical demand .. of 
lhe increasingly muu,1riar Wc!>tcrn Cape. Alrhough it would he folly 
integrated mco the na,ional electricity grid, 11s two reactor unit~ woulJ 
make the Cape region independent of the generating capacity ebe\~hcn: 
in the country. 
The l.'.nntn1c1 tor Koeberg M1s finally awarded co the French consortium 
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contrac1 dllcuments embodying thi: 1cnns of agrcemcm wen: signed in 
foh,mnc-.hurg and Pc1ris on 5 arid 6 August I 9i6, rc,pcctively . lhi" 
rcprcscmed only agreement on the Cvmmercial ll•vcl. and the project 
being both nuclear ,Wd of very substantial magnitude. it was essential 10 
lunnaliLc the ncg,itia1ions at government level. 
To this cmJ a bil,ttcral ,tgreerncnt between tl1t! go-.crnrnents of South 
Africa and France .. ,pecific t'l 1he Koeberg projccr. was 1,igncd in Pam 
on 15 Oc11·b::r 1Q76. This wa, followed by a trilateral safeguards 
agrcenu:111 I c1we.n Frani.:c . South Africa and the IAEA, in tern,, ot 
which nuclear safeguard·, would ~ applied to the Koehcrg nuclear 
power station to sati,ty world npinion 1ha1 then: is no diver,ion nl rhe 
reactor\ or 1hei1 lucl l(1r non-peaceful purpose<;. This agreeme111 
cn1c11:d 111111 force on 5 January 11n7. 'fhe consortium', oiler tor thc 
-;uppl) of capital wor._s, nuck:11 lucl anc.J service, 101 thi: two 922 MW 
reactors (Koeberg Units I and 2,. together with associated financing 
fm:ilitic.:s. would he cfk'crua1c:d b) 3 I Dcccmher 1983. 11 The 
introduction Ill nuclear p1,wcr in the W ,ri:rn Cape w .. s a direct n:sult 
tif South Atric,t 's nuclear industry. 
Jnc dc\.elonmcnt of the South African nudcar programme during the 
19t>O'., led to further advancements. 
As a result the pilot enrichment plam (the Y-project) came into full 
operatum on Friday 4 Man .. h 1977. The pilot plant plai.:cd South Africa 
in a positi,111 to produce fuel for the SAf.ARI I reactor II so rc4uircd . 
As a result nt the th:\'clopmc111 of nuclear science during the sixties. 
during the middle seventies lJCOR was contemplating the third step, 
the semi commercial enrichmcmt plant (the Z-projcct). Corn,truction of 
l I AR Ncwhy. Fr .1,cr: Chain Reaction. p. J.:!H • 13.2. l1 "a:, a.,!>umctl in I Q7b 
1ha1 Sou1h Africa' , mstJJlctl nuclc.ir C,lpah,lrty would do11bk c Cl) 7 y.:ar~ 
h i:ould phl\11.k• 4 000 MW(cl h) lll'X) :ind ~om~· 12 00() MW(t.") h\ 1hc i:ml 
ot the c~·n1ut} , MA Rou,: l ranium • Rtceut Oe\ elopmenl, and Fulure Outlook. p. 19 
nx 
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tht: '-l'llli-commercial plant comrnt:nccJ in 1979 and \\a~ compktt:d a1 
the t.!nd of I 986. 
A~ \\8!-1 illustrated 111 1h1s di scnation, South Africa a~ a lournkr 
menthcr of the IAEA played .111 acthc role in the Agcnc) 's affair from 
1957 up ll11111 thl' rnidl970', 1Z 
From tht: inception of Sourh Africa's Atomic Energy Re carch and 
Devdopmc111 Prl>gra111me the Atomic Energy Ho.ml , later the Atnnuc 
l:nergy Corpora1io111 and lJCOR mai111a1ncd standard~ 1'f safct) for the 
prntec11on of health and m111imizution ot danger to life nnd propctt} rn 
the: operations. making use of fis,ionahle material. Wdl before th(' end 
of the ti,~, fi,c )t:ar, ot the AEU', research programme i1 \\as 
apprcciarcd that a and when nuclear power Mations and other nuclc:ar 
111 1allat1on" \\ ith a potential for nucle:1r d,11nagt• c.imc 11110 opcrut11111, 
'-l me form of i.laturor) control over them \\OUld ~c es cmial ro ensure 
that they would not cons1i1u1c a hazard IO he,1l1h and safct}. I hi 
apprcd,t111m gnH.' ri c m May l96~ 10 the Nuclear lmtallatrons 
(l.iccnsang and Sel'Urtl) I A1,;t No 43. Amonl!st the p,,1vis1011-.. of thi 
lcg1slii11011 \\ a, the main one rr,1uiring all site, hou~1,1g i11stalla1io11s 
capahlc of cau:-ing nuclc,1r Ja111,1gc to be lkcnscd hy the All,mic Energ) 
Bo.1rd. In ad<.111ion 10 1h1 • the liahility ot hce111;ccs for nuclear damc1gc 
anJ for the ptO\ 1s1011 of 111 urani.:c c11\ er\\'.\-. also h11J <.Im, n 'J 
I he Atomic Energy Board wa c11mmi11c:d to ensuring th· safety of rt 
pc1 ormcl with re pec1 111 nuclear hazard fhese acrivrtit·s include 
personnel monitoring. p1,u.:1ical health phy-..1cs nnd ,1uuic" ol 
cnvirnnrnemal radi11ac11v11y. and were underr::!-:cn h} ,peciali 1s c:ipah,l. 
of dealing wi.11 an} n~pcc1 of radia1io,1 pro1ccrin11. 4 Apart from 
J2 l>!i .Sok • I he R1sl' nl ~u lcar San 110 1s ,t,1111s1 S1•111h \fnca". \nwric-:m Rnir\\ , Jan 19 ti fl h 
:13 Storutc ,1f th~• Rtpuhlic or .South \friru , Ai:I :-:o 43 111 19113, pp 434-4~6 
34 1 AF.CAI \'1J l'J Kruger amt JI Fem her: "In Vr,u ~ka urc.,1cn1 of Uranrurn 
111 • llurnan Chet under l11gh hack!lruund cond11i11m•, U!:ll I 1'1/10, 
I olopc lilld R d1a1mn 01\ 1s1on, Pel111Jab.1 /\l:8 "I I. J.75 I> \llll 1'., 
".\ll1,ahl,· l'rn er III the (\1111rol ol Pollurron a•1d the Suul\ of 
l:m 1ronmcnllll I ran pon Pr , ,c~ •, N111io11al Conrm:nl·c on :he 
. . • - t-,.__. ;-
. . . '\ . ( . 
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looking alter satery at Pe;indaha. lhe Hoard's health phy:.u:i 1s also 
at.I\ isc 1hc Depanmen1 ol Mines :md n1111ing rnrnp.1nic~ ,in radiolog1t·a1 
pn>rl'clion Cour c in occupa1ional afery arc uttered ro hoth AbB 
personnel and ourside organi-· · 11\. 
J-rom lhc fillic~ the 1rnpac1 of rndiarion has been e~h:mqi\el.} s11,~1cd. 
Although conccnsw, on lhc cllcct:. of J,; " radiatmn doses ha m11 hecn 
reached, 11 i only h<•cau,e these clfoc, arc o ,mall that the) cannot he.• 
distinguished from other .similar hur 11atur,tl cffccr . The health elfccb 
of radiation arc heuer undeNoo<l rha1: th<hl' of any mher polluta111 
The rccon
1
1nc11<la11ons of the lnrernarmnal Comm1"ion 1111 R1d1olog1cal 
J>ro1ect1on (IC'RP) regarding a sy 1c111 of do c lin111at111n ol occup,111011,II 
,llld em ironmcnrnJ protection are applied 111 South Atrica. South Arnca 
applil'J IAE \ afegu,ird to ;,._ .SAFARI J research re,1c111r.1• 
To<l,ty there arc 0111c '\'ho ljUCI) the v.isr , mounr ol money thal \\Crc 
,penr on the c lahli hrnem of lhe cen1rc tor nuclear re earch and for the 
uranium enrichmenr p:-01ec1, 1" Argurnc.:nr, 1ha1 arc pur forw.1rd from 
rime to 1irne arc: Dr Roux found acccprancc "i1h rhi.: polttrc:1I leader~ 
of roe 1i111c. hu1 tha1 the country ,h,1uld nor h,t\c mauc those 
c,pcndilurcs. II wa, done at a tame when there.' \\ere -.u111cicn1 tun<l,, 
hut \\Cr 1ho t' lund, wisely -.pent'! There ",,., a ccrrain ,unounr of 
prc,1igc a11:ich1.:d ro rhc t'lltirc \cnturl'. It ,houJJ he home 111 minJ 1ha1 
gmcmnicmal <.lec1,inns in the 1950' , and 196<l's \\ere maJc at ,1 lime 
when nuclear power wa, seen .,, the ",himng ligh1" on the horiwn. It 
\\ "" :in optimism ;1hnut the pos,1hili11e-.; of nudcar power "hkh 
prcv~ileJ lhroughour the worlu . It \\a, 11s,urncd that the cost, of 
I cchrmlo~1lal Applica11111,, 01 'udc:.r Tt-chniquc\, JC>n: JI;: B.1s on 
• Pnnc1plcs :ind I huarth t1f Radml!Cll\11} and 11~ It h11,1h1g1l'llt ,\pplil:111011 ·. 
Confcrcnlc on Nudl·ar l'cc·hnolog). C&flt' r<m n, June IY74 
3~ (Al CA) \\.'/ S1urnpl ct :,!: "Nuclear E11crg} 11, a Pnman Rl· o,trcc 111 S 1u1h 
Alrica m lhl' ~C\I c .. ,11ury·, p 2 ~/ ( (Und:ntd l ";\ 1991 I 




uult mg nu lear p<J\\Cr 10 generate clcctnc11y would be m111imal 
compared to other encn?y sources. 17 
I he dec1~ion to enrich uranium was certainly also a tratcgic 
con idcrntion 18 Durmg the 1960' Dr Grant was inv,,hcd with certain 
weapon pro ramn,e . 19 l..cad1n, au1hon1ie on ur,mium 1100 in nuclear 
sc1 ... n e nd 1echnology I rom 1960 to 1970 are in agreement that 
d t 101\S regarding the pea cful appliCJ1tiun ol nuclear fX>Y.er Y.ere 
OC\ er t ken \\ ithout trategi con 1der tmn . "° 
·o nuclear ien11 t and engmccr urani1..m cnrichmem n icnttfi 
and 1echnolo ical challen c. It I in the hand of tl,e mdu trial giant 
nd the politician• to decide it cconomt vinbilit} Although no one 
could m 1970 ha,c predicted thd South Africa Y.ithin u few yea 
\\OUld ' tmolvcd 111 II border \\Br, tl wa c'widcnt lhd the South 
fncan Govenunent would be rctuct nt to ccpt the ruhn of the 
United ' tions nd th World Court 111 1971 that outh Atricu' 
pre cncc m outh West Alric (Nanuht 1) wa illegal. An c.:nrid1ment 
prognunmc augment n nation' milita11 capability. J>olittcian of the 
um· were not oblivmu to tht f: ct. It w uld only be ofter 1970 th, t 
South Afri a \\OUld proceed to u e ti..: cupah1l11y to enrich uranium to 
um iem e,tent to huild nuclear devices, a t' ct un~nown to the puhli 
umil the revelation of Pre idem f·W de Klerk in 19Q3 41 
37 lntc~ IC\\ \\ llh Uurhof , 29 i.1989 
(Al A) Ill. de Waal l ra merr l.1ng 1n die Rrpuhlttk un ~u1,l•\r11l.:11, 
p. 0. 
39 : .. , '\IC\\ 11.1th Dr WI. C,ranr, .27.7. 19 9 
40 lmcr lr11. \\llh Drs WI, Grant, PC llaarhofl, RS Lou rand PC Tocn 
41 When uranium 1s cnnthcd. the proponton of uranium :i3 1 m re cd nN h) 
ati'1111on, hut h • uhtrawon Should a country, thcrcfo,c, pos cs a foc1hl) 
to a,:-:rt1 urnmum to 3,S pcn.-cnt (for fuel pUrJ)(' c ), 11 1 Clq•.'lble of 
paratm out O Iulo rnms fn,m 100 kilograms ot u1an1un1 238. ro ct 1u 
90 percent uranium 23 · (material for nn atom c bomh) only 19 kilo rams ol 
uranium 2.\8 more y,ouhl h:t\l: 10 l'IC removed \1o I of t':lc 11.ork would 
already ha,c been done. lhcrclorc, a l'Ollhll') po c ,tng a plant to cnnth 
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Although rh.: '"'•r.tlud111g date ot this di .;ertallon 1s 1970 the statement 
made hy the Dcp 1.y linbicr of Mme!., M Viajoen in May 1961 lll'.lt 
there would be a a.,1urc ·wvkct ft r nude.tr m. tcnal and thllt South 
Atnca ~oulJ he ahl,. :o •lcl:"cr ~11,h material m whatever fom1 ll might 
be required at highly competitive pril'C •• hould be addressed . 
l he market !111 natural uranium lluciUatetl con 1Jcrahly hctween 1970 
and 1989. South Alric1m proJu..-tir,n reached a peak m 1980 and 
declined to reach thr. level of 2943 ttJ 111 1989. However. Smith 
Afncan production 1~ 1.:orrunit:ell to long term contracts which cu him. 
the South African uranium im.luMry from tluc1uat1ons an the urnniu111 
merkct.42 
Alth1J11gh the production of enriched ur, mur,1 , well II it foreign 
tra'k value 1s cla!> 1!1ed nfonn.itiun the pivotal que tion at issue in th1:. 
d1 scnation huuld be , ddre sc:d Did th commercial production of 
enriched uranium succccll or did 11 prmc to be a "white elephant"?~l 
Ac<0rt.1111g to P Brcdell, Gcncrn, M:mi.:gcr I the uranium cnri hmcnt 
Jivi 10n ol the Atomi l·nerg) orp,1ratmn' ...,, the ~em1-cummcrci I 
enrichment plane \\a~ huilt n p rt of ,, • F 's uranium enrichment 
programme which commenced in the 1111d-1960's V rious tudie!. were 
undertaken to imc tig.1tc the· tea ihilit) ot the com'l'C"'Ci, I rnrichment 
venture, hut the deci ion to proceed "ith the !'• nt w. 'I, ho c, er. 
largcl) ;11ccipitatc:J hy the pa ~ing of the US Nu-.lear • on•))H,l1fer::.::on 





fuel, 1s thtte qunners of 1hc Y.llY 1oy,arJ~ nakm an 1mplo 1or. \Cml>lr l'i 
Mo · Ill roliti oft ranlum, p. ~ I. 
DJ R()narJ "Uranium Re iurce5, production and dcmand in South Alrir..1•, 
~·nglnruing Wttk, ~3 Nmcmbcr 1990 
The A lorn Ener v floarJ (e I hh hcil I 1)4!1) aml the Uran um l:.nnchment 
Ol'por1111nn (c 11h11 hc:J 11n11 Y.c:rc from 1981 a<lmin1s1cred under• ~•n le 







(, nr1ched uraniurn) 10 c untnc that \\ ould 001 uhn11t all their nuclc r 
lac1l11ies 10 IAEA safoguaru . \UCh a South Africa I rhe tirne.4~ 
Although the plant \\a cornple1ed a1 1hc end or 1986. plant 
commi i;ionrng took another 18 month , re. ultin • m the commcnccmenr 
of produc1ion in Ser1emher 1988 Most of the tedmical prohlems 
encountered during the comm1ssioning of the semi commercial 
cnnchmcnr rtanr could he traced ha k tu in um ienr prurmypc tcst111g. 
All proce.. related prohlem, had to he 1._1lved w11hin lhe AE , which 
wa~ lonuna1cly \H?II e4u1ppcd to pmviJc the nece S.'11) technical 
II l\lllllCC. 46 
According 111 DH Sulc. hy the end ol 1!177 the Co-operation Agreem nr 
hetwl-en 1he RSA a11J USA wc1 a l1ead le11er 11ml the IJnirt.·d St 1c had 
reneged on II co11 nitmenr,; 10 .. upply enrich d fuel tor 'AFARJ l 
re arch reactor 
'I hroughout the period l 976-1980 the United State had l III le or no 
cretl1b1ltty 111 the C)C ol the South Afri an Govcmmcnr and the rc,erse 
\\a equal!) the c,1-.e, fespite opmion m 1hc Un11cd Stare that ir wa, 
Un\\ 1se 10 amagon1 c in lhc nuclear held a We tern coumry "ht h was 
rhe lhirJ lar •c r ;,rnducer of uramum 111 the We tern worl with the 
~ccond large~, prO\·cn re crvc,; ,47 
45 P BrcJell : "Uranium l·nrKhrnent born ou1 of Ac1 excluding 5'•uth Afnl•a"' 
l:nilnN.'f'fna \\'ttk, l.3 No~cmh(r 199{1, 
4h Ibid. 
47 nmlum RC"SCIUF'\'l:.., Production and l>tmand, J1,in1 Rrpon ul the IAEA 
and NEA, Dcccmh(r 19R3, rm Sole. • Ilic Rise ot uckar anc11on 
Again\! .South Alrka", fl 7: IU 81) nard "Uranium Ri:sour~c\ Prut.lU\:11011 
and Demand 111 South Afu~a•, hxu on 1hc Af·C, 1:·11iln«rln1 Wttk, 




In Apnl 19'.Kl, nuclear fuel elements produced in Sou1h Alr1c,l "'1th 
Sl,Uth Afric,m enriched uraniun, were u,t:il 10 reload the Kochcrg 
Nuclc1.1r Plant Unit 2.48 
Rccen1ly it was n:ponl'd in the S01Jth Afrkan press that .South Africa 
wa-. of pivotal importance in the hallle for Alrica hetwcen the So\'ict 
l lmon and United St.tic . This was confirmed hy fonner KGB Chief of' 
Foreign Counier Intelligence. General Oleg Kulugrn \\ho \\as m .South 
Africa in September 199~.49 Soviet expansionim1 in Southern Africa 
was a real threat in the late 1960', and 1970',. l'h•refore the decision 
to •o nuclca:- and develop a lunitcd capabiht} in 1974 wa!> strategically 
valid. 
According 10 Dr Waldo Stumpf, chief eiu:cutivc officer of the AEC. 
South Africa',; total !.Uppl} of weapon grade enriched uranium which 
was produced at Valim.laha during l 97S and I 989 is under IAllA 
guan1111et.• and ,;calcd hy lAEA III pcctl)fS 'I he United State has not 
ctimpcllcd ou1h Africa to transfer 1t supply of enriched uranium In 
America in order !hat it might he degraded for commerdal u1;e, This 
upply of enriched uranium \\ ill be used in future to pr.xluce r,1dio-
bottlpc,. The suppl) could have been sold to rhe United State • 
ho\\evcr. the production of radio-i,;otopcs will nlCrea e the foreign 
trade \'aluc of the enriched urnnium up to fort) time~ the nonnal selling 
pm:i; .,u 
Con,idering theM: issue ac. wdl as the timulus of the entire enrichment 
undenaking in South Africa for nuclear and scientific development in 
Southern Africa the XYZ-project was or value. Critici,m uf 
41! Die Bufl,r, .:?5 Arni 1990: "SA m.la}.. sy c1c kcmbranJstot· : 16 Apt1l 
1990, "Kcntkrag: SA gllll 140 M be 11aar.• 
49 J'he Ar1tu,. 22 September 1995: "Aparthc1J ·:1 hoon' 10 Rus~,a•: Wttkcnd 
Aritu, • .!J/24 September 11195, "The 'Ilk anJ Jc:,uh ' b nlc fur Afnca• 
50 • ,\H;; mcc Aml'llkunsc bandc". Flnan<il en l'tJtnlrl., 26 Augu,t 1994. 
l 
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expenditure mvolved'1 hould take all trateg1c. economic. political and 
cientit 1c consideration into account 
In an entirely ,.ew research pro1cc1 all factor pertaining 10 the hr rory 
of nuclear energy alter 1970 would have been to he thoroughly 
examined in order tu detennine conclus,vely the uccc ,:. ul the ,ortex 
tuhe Ul"'dnium enrichmenr project. 




n,e purpou of the tt,hmwl ac.'dttul11111 1•; tn g11·e "'' t!.1plc1m111011 111 
t1011spenal,s1 "ordJ und idwm, Kitnrific .,:11.: .'tChmcul ttmu rr{at111f tn tire 
11ram1m1 and nuclear md1Htnt.1 1har 1lre a, ,•M,t • read tr nun· no/ be /a1111lwr 
h'llh. /11 the ttll •htu i,•,mfs, Jormultls, cnn ti'•' and proreues are 1nd1carnJ 
h 11h an attl'mk (• J and t!.1plaintd as _{<>llm,•• 
antlera111r: the general prin1,;1plc behind 1h1s mac!1ine '~ 1ha1 charged pantclcs a,,: 
11l·c.:d1:rnu:d by appl)tng a powerful electric charge 10 1hem so lhat 1hey arc strong!) 
repelled JW Kane and MM S1cmheim· Ph)\ics • p 467: MW [)cmpsc): F1c1bool. 
of Scitnu. p 15, 
1md lc,nhin1t: (see "h:achmg· I dtssulvtng ~oluble mineral~ or metals ou1 of nrc, h) the 
use lll ac.:rd. l\kGra\\-11111 Dictionary of8cientlnl· and Technkal1trm'I, pp. 161, !NII. 
11c1;mum a raJroacme mc1al found in p11chblende; n1om1c numticr 89; ,ymbo:,I Ac. 
l'h11rnhtr'~ Twentieth Cen1ur:i, Dictlom1r}, p. 10. 
allhtm\ : comhinauon nf primmve sc;rnce and mngrc prru:uscd from , 
u1111I lht· birth ol mot.km c.:hcrn1,tl)' m the I 700 ' ) . In II) tng 10 tram fr 




cumpll- of m:nc:ral a tds • \\.htch paved rhe way for 1he developmcnr of l1,.. ,rr:,- . 
Mu1kr~• l>i11r,1 Llbr11Q of '\todtrn Knowledge, ,oi. I, p. 190. 
11lk1li: me111l h)drn.s.tdc that 1s i.oluhle in warer hnd 1s a srrong base. Any co.•tpuuntl 
havmg highly basic 4ualu1es. McGr11"•Hlll Oictionu) of Scirnlinl" and 'li-1h11k11I 
Term,, p. 51 . 
alphil partlclc.,: fast moving helium nuclc:1 (tons). coniamrng Z pmrons ano 2 
neutron : c:mmctl with a h1~h ,elo.:11v thmng rite tkcay of cerram natural radw.icuvc.• 
suhstance~: an alpha pamcle has a ~hort definite range m mailer (a few c.:cn11mcrer, 111 
arr, :md produces inrcn c 1onr1.atwn or the atoms along 11~ path. Ruder& Oi1••~1 
I lbrar) of .'1odern Knowltd&t, vol . 3. 
amalJlam h11rrel re,idur.1:: Inc: amalgam harrcl 1s a mcchamcal appan1u, use,! !o 
ground gold ores in ::.r~ ·o recover lhl' gold by mean, of 1be amalgamation prvcrs, 
The residues ar~ 1l11· •. ·', c !eh alter the gold hai, hecn recovered hy means of the 
mnalgama1111n pn'" • ~ •.'<· 'plate amalg.1ma1ion orocess"). WoordebMk ,,n ,tit 
Afriko111n\f lllal, t ,C•' I I' I 70; \tcGra"•llill lint)clopaedla of Scicnc, 11\d 
1 fChnolOIU , \'OI. 19, ., 
11mmooium ctiur11ni l• t \Ill): ,ec also ·uranium ex1rac.:11on lrom 1;old ores·. 
Anunnmum diururi.11.:, the pwduct nf the gold nuncs uranium n1ractron plant~. which 
"t.n aqueous ,lurry, I\ pumpctl rnto ,1orage tank~ 111 the proi:C\\tng pl:in1. where 11 1~ 
mm:d ,nth ADU lrtm1 olhC'r nun~~- I he calcrnrn!\ plant process s1an, wrth a 
filtration• 1uoces\, Yohcre rhc ADU pas~1.~ through fillers and 1s pre\sed h) roller,, 
through holes rn ,1 ~,eel plate, 10 lorm spaget11•hkc e,1ru,1ons on a dryer hell . Durmg 
the di') mg pruce~,. these cxtnh1ons cra1.k into pelle1~. determining rhe characteristic 
granula u:'1urc of 1he conc.:en1rntes from rhe proce sing plant. 
The ADU 1s funher dtted m a heated air stream after which the ch1pi, of AD, J pa,,, 
in10 c1ldn1ng furnai;es lhc,e are honmnial cylinders of Mamless \tee!. \upporu:J 
and turned 011 clccmcally dmen roller\ , The} r.re heated extcma:ly b) Calrotl 
elemc1m and the calc1n1ng rcmperatu~ measured 1n the bed of the material ;cache~ 
JU't unda !100°C. I he \tlloy, ADU tran. forms through orange VO, (ur.1nium 
1r10x1dcl lo grc) green con,;:eniratc~ conMstrng of a mixture of l101 (uranium !liJxide) 
and lJO, (dry uranium mide • •yellow cake"). 
fmm the ll,U", cornmonl} referred to co111mcrc1ally a, ")ellow cake", uranium oxtdt· 
(l/O2 l, uranium 1e1rulluonde ttlF.). uranium heutlu(lride tlJF.> and a pu:e form of 
l 
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111llI11um metal must t>c ., ' ;ccd 1"111:. c c,,mpoumls crui be uscJ for rcsc -h 
purro~ and can, as rcfinlu I enal, be c~poncd lhey v.ould also be cs~nl!a, \Ir 
ur:m1um cnn hmcnt ( Al l rimlum: ~outh ,\frk,1'~ \lu1,r;1I \\e-tlt' . ltc 
Rcla11011.~ l>epanmcnt of the .. amber of Mme Md the Al·B of South Africa, R2 
JlJl 8-9 
,inion t\(h,1111~ m,thod: 10n c~C: iUISt' t a chenu al rcaclton bctv.ccn ,1bstanccs m 
\\htch the 10n of mc1alltl sutt u111cc~ :ire c,c1lnnsed for ion ul other metal The 10n 
c:lthangc 1s nrought arout b) resins in a colu11111 When a mctalhl' suh\tanle 1s pa,•c,I 
1hrough 1hcm, the artacll thcmsches 10 the ions in 1hc ub tancc, amt 1,,ns 01 d1ll.-rc11t 
111c1nh llll' ub~111utrd 
Ion C\Ch.utl)t •~ used 1,1 purify uranium 1\ u11able pregnant soluuon (of uranium) 
was pa d throuih ,1 column ,,r a tr11ng hase• ai11on ellChange• resin. The uranyl tun 
v.ould then be sclcc11,el) absorbed a~ a phosphatt' or sulphate an11mi c,1111plcll and 
afll'T mur .iion of the column, this complu could then be eluted w11h 11 ~uuahlc 
clu:mt tn olu11on emph>)cd to elute the urnmum ofl the re~rn, from v.h1ch urnmum 
could be rr.:o,cn:d h prec1p1111tion n ammonium llu1rana1c. Ruder ' Oig~ 1 Uhrar) 
nf :\lotlrm Kntt~k-di:e, ~nl p I002. Rh Robmson 11nd RG Vclthu,~· " I he Ion 
blhan~c Prou:~s as ap11hed lo lJramum E\lrac1111n". l ran1um ,n ouch Afm■• 1946 
1 Q"in, "'' 1 pp '332 3H 
,ir1ifku1I r■choact,-r tleml'nh: l·r~ nc arJ Irene JuliN Cu,1-. L.11,1b,::,lrd boron, 
nlumrn1um ai,d rnagncs111m re 11t.~11, cl• v. 1th alpha panicle and they obuuncd 
r dtoacmc 1sc1tl•pc of clcrnenb n I ordm,ml) rnd1oac11ve namel). nurugcn, 
pho phomu• and alummmm (Sec also "rnd1oac11,11y·) Bomb rdmcnt hy nrulmm 
can al o rl 11n •c one clement mm another A -...-hole ne" scnc of chemical clement , 
not found 1n n· •urc namely- pluwnium and nqi1rn1um nnd others haYc bttn rr.ade b) 
homh:irdint ur m.um and other clement Sc., far IC, ar11iici:t.l elements ha\C been 
produced ll) nuclear bombardmcru l.1ke uranium 1hcsc clement, art- 1111 table an1 
1n1cm,cl) radwacme I he - 'r\4 rnr~clopardla Rrlt11nnk:.1 , \iol 8, p 602, \ W 
Dempsr~ h<thool,, of Sricnu• p 14 
1r1lfiri:al radio tln11, : •~c "radt\.lllCU\lly" An1f1ctal rnd1oac11~tt) 1 induced b the 
• ,11hardment of a ub tam.:c b) ncu1ron from anu1hrr rn,lto.u:1t\e suurce Atw 
l.1,0 n u "mdu~ ratlto c11v1ty" :\l,Gn1~-rrn1 Dktlonar, of Sd nufl<' 11.,,t l"tlhnic,.1 
h1 ,, , p SOS 
atcm 1a1 m.allc I quan111y of an element that can I e part 1.1 a chemical re 11011' (hi 
port•or, lhul rannot he subd1\ 1dcJ 11, 11hou1 hm 01 ~ hem teal 1den111y: (c) commonl) the 
mallc I ponton or matter, an atom 1s 1den11fieJ b tts rn.• ~ rtpre cntrd hy :c :m 
v.cight nn:i :he charge on lls nucleus represented hy us :11nm1c nun,bcr, The popL.hu 
el ol 11 h•m compmcs r•ucleus made Ujl uf po lmcly chu1,cd proton ,llld 
un,hnrgcd nc ... lr{•n 11, htch 1oi;c1her c,,n 111u1c virtually Lhe w:1olc m.i of the •om and 
a circumnurle.u lvud of nei;allHlj cl' r0 cd rlt~ irons equal m numl>cr Ill the nun b(r 
of pr:>lon Ill lb r.uclcu !\kGro'4•1hll l>ictkmu~ ul :Sci,nlific 11nd Tcthnkal -r nnt, 
p 1 ·o 
.. 11un • em·r,~: 1 c '11 clear cnc1ry·. 
i,tun11r r-rr,:: earl) f!••elear ~~1011 v.cn· .. n!lctl •.,.1omi piles' re 194ti 1954). Afl'!I 
lhc n,,.Mie I Illes the •c, l'l "nuclear re tnr" w g nerall) n•t I It v; 1 h.u <' dcvkc 
con1Dn1o.n1, u:in,••m 1n 1he lorm of th,· mcrnl, highly puntiC.: , fhc a111ou1:: of "rar1um 
ma pile J,fl(n '1..ll 0:1 tl'l con~trucuon and the purp,,sc fur which 11 11./1!, de• nee.I . llw 
111~1 pile 1, be rn ccs cull) put into operation c.nnt:11ncd atu111 6,200 kg 11f uranium 
metal A 81,:1.;,IC) ' "South Atm:a will hn,c flit atomic pile" h..lu trial R\',il', of 
\frln , \1arch 1953, p I 7 . 
.11011.k l't'lght 1or rtlath, 111omic- m ,sJ: 1sot'-'PC' dtf!,r 111 11.e1ght arnon them et-.cs: 
e.g. the mo I ro111mon h)dro en att•m - 11.11h one proton nd no nt•uuon, • hlh an 
a11,mlc v.cight ot I . ~•nlt' h)dro rn toms ha,e a naclcus Clmta:nmp a procon lllld , 
neutron 1c.lcuccriuml It i, an i 01ope that \\Cl h ,11., c 11, mJch nn orJ11111) 




au10...i,hlalion proce"· (tor d1lu1e sulphuric acid pr0t.luc11on) Sulphuric acid and 
fomc sulpharc were found ellecme tor 1he dissoh1hon <hre.ikmg upl of uranium ore. 
In lht• lt'IKhrnst pmc.:" sulph11m: oc1d and ti:rnc sulphate• were esubhshcd as 
cttcrnw amt econ11m1c,1I reai,';cms• rhcrc were al1erna11ve methods Jl<lSSlble for 
ob1ain1n11 1hcse reagcms from the pyr11c of 1te Wuwatcrsrand ores . Sulphuric acid 
could he ohtaancd h) the "auto O:\ldation· process. By rnrroducing sulphur d10:itide 
and air into a ,olurion comaininll lcrrou~ sulphate, ,ulphuru: acid and fernc sulphate 
could he formed The uuro O\ida11on of sulphur d10;,.1de to produ.:e sulphuric acid ar.d 
krnc \Ulph:\le scenwJ ioeal lor s11pplying these reagents for k.t.:hing uranium nrcs 
and a stud) of th1~ proccs, (whkh wi<, rclat:vel} well lrnown in rhc I 940's) W,I\ 
conunem:ed at the: Gowrnmcm Meta1Ju111ical laboratory towards the end 01 I 'J47 and 
conunued for manv venrs VH Ost,om: "South Afnca Become, u Uranium 
Producer", Optima.'13.)1, March 195.l. p. 14; PA Laxen and MG Atm,1re: "Jhc 
Development of 1he Acid Leaching Proce~s for the fatract,on and Reco\'ery of 
Urantum from Ran<J Cya111dc Re,;1dues•, lranium in ~0111h Afrka. I Q4t,. I 9.56. vol J. pp J17 - 318; p. J~2 
1u:1uni1r: (gcolog)) a mincrnl rn111po,cd ol a :1ydrou~ pho,phau.: of urarnurn and 
calciwn tAutun 111 forance. one of lh locah11cs) Ch.1mber•~ 1\1entleth Century Ulc1iom1r, , p . 70. 
a,lal ncm romprt\~or: alla/; of, pertaining to, or along an a"~- atiul flm1 : flow of 
fllnd through an u1ally symmetric device such that the direction of the flow I\ along 
the ;1~1s of symmetry aua/ flm· compressor- ,1 Ou1d t·omprc\Mlr 1h.n accelerate~ the 
fluid m a dm:cuon i:encrally parallcl 10 the ro1.1t111g ,haft '\.1lGra'-•lllll llilliunarJ of 
Scieutlnl axu1 Te"hnic,,1 Term,. p I 1'1. 
8 
B 11>eui1 cow1t r: rn,tru111cn1 for mea\uring rad10a1:1ivit)·: bern particles or electron~ 
are giver nfl hy r.id1um and other ra<Jioacflve ~ubstanccs. Clrnmher'\ T\lrntleth Ct111ur} Jlktloniir.~. p. JOO, 
b,dl-rnill fttd: on· roat h·s hren sem through the b .. J:.m1II (a pul\'er11cr til,11 conmt, ot 
.1 horiwnral ro1a11ng cyhndc-r. up rQ thrct• oiarnercrs in length. rnntatm"¥ :! charge of 
rutt{>lrng or l'.IM.:ading ~le-cl bafo, pebhlt, or rod.~, McCraw-HIJI Oktlo1111r) of 
'1.:kntlni: 'lOd Ttrh•1ic»I Ternt~, p. 14i! 
b .. .-1,,rn: .i,om1c no 5b. Soft white ea~1ly oit1d1Lcd metal : l<udrr. hii:< ,, Grt111 
l 'r , .. l'lopatdk t)kllol'I tr", \OJ. J, p. ! lP, . . 
biur,•u ,oluti,n~: sofu•1011s lrom "hhcr ca:.e• washin11, in which tl,erc is lmk ilr no 
rel:oH-,· \'Blue: for l' •"'m;lle barren .-y midi.' solu11i 1 fmm Wilshrng of gold cake 
slime~. /\le Graw-UIII Olrno111r or Scitnlifk and Technlcal Terms, fl. 155 
h11~, txchao,1•: rephccmcm <>f ,;enain ions hy <'lhers rn clay. MrGriiw-Hill Dktion11n 
of .Sdenlific an,1 Technh:.,t T,ri,,,, fl , 158 
oerjhium: It is a hard whtte •:~tal aiom1c rwnher. 4, TI11s metal ha\ ex,cllcnr 
pmpc11ie~ for :11om1c energy pri ~ ,lses It can be u~ed as a modcra1or 1n nuclear 
rc.
1
uor~ because i1 retain.~ its stru. :ural meng1h a1 relatively high temperatures and 1~ 
.1 J!tlOd ti,ermal conductor, (AECA) AJA Rouit: f roposed Atow,r Entrlt) Re,urch 
• lit :)rvelopmt11t Pro11ramme for ~outh Africa, pp. 42-46. 
ll~£11•rays: beta pantclcs electrons; particularly rhe fast electron~ emltlcd during 
r. ,di,1ac11ve change: 1hey have ;, l,,ng path in a,r at normal pl\:ssure. JW KMc and 
'.iM Sternhcirn: Ph;tsks. p. 74ti. 
Hollin,c Water R#~ •,or (BWR): see ·11. dear reactor•: "nu-.kar reactor 11ype~1•: "light 
·•·i.,er reactors• 
.,rannerltc: a complex, hlnck Ol''.\<juc litanue of uruuum and other c!cmt.:nts in which 
,he weight of uranium citcecds ,:,c we1,!lht of tit1.riium McG1 :111-Hlll Dk1lon11ry or 
Sclentiflc und Technical Ttrm~. p. 2 ! , . 
.14'7 
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Bnnkx uh·tnl ntr11ction method: the process IIMll\Cd the recmcf) of uranium h) 
ion-exchange and puraficauon and recovery of lbt' uranium h) a t~nta"" am,m.• 
.snhcnt In the later Purlcx mcthoo direct c1111tac11ng nf the leach liquors "1th the 
,nl\~'flt clnmnatcd rhc 1011 cxchangl' 11.·p AR Nc\lib) -f,a t•r: Cham Ruwon, p 7~. 
hull. un·: large 4uan1i11c of low grade ore of wh11.'h the high-grade portwn, ha\c 1101 
llrm scgrcga1cd , \tc(:raw-llill Oictk>nu} of ,c~ntifk 1rnd l'echnk11I Term,, p. 1.!5 
C 
nulnuum: awm,c no 4R ~011, liluc • "hire mr1al occurs ~ a ,ulpl11<le m 11n ore • 
as 1.11dm1um tal~o boron, ntonuc numhcr 5) readily absorbs neutron, II I\ u~t·i.l lor 
making conrrol ro<l~ 1ha1 control rhc ll~sion proccs, in the reactor Cl>rc MW 
Dempsey: h(lhcN>k or ~d,nff, p. 19; Ch11mhtr'1 Twrnlitlh Centur {)l<llonan , p 
146 
c11lcln,: \I) to heat 10 : high tt'mpcraturc \lillhou1 fu,mg to heat ores, prcc1p11a1c , 
conc1.-n1ra1cd ,,re rcs1du1.-s ~o that hydra1e • carbonate\ or other compound, re 
decomposrd and the volat,lc material is expelled. (21 10 heat under o\1d1z1n • 
c11nd11D11, the pnxlucr of calcmmg or ma,1111g l\lcGraw-HUI Dklion.-n or Sdtntln,· 
irnd Trchnkal Ttrm,, p 
~11lu1ron suttm: t·c "uranium enr1Lhme111 •, "methods of enrichrnem •. "co1lu1run S)Slcm·. 
n1rhnn ulphide no1J11ion: sec nlso "flo1a1111n°, the Ootn11011 method "IL\ in111alh used 
10 rc.'Cn\Cr ura111um I hr uranium ore~ \\ere uh1ec1c-J 10 l101a11on "1th d1tfc:rcnr t)lie, 
ot llurntmn reagent . dd111on of a lro1her flo,ucd rhe nnturully lloaroblc 1:on~111uen1s: 
Aw11ha1e floated the sulphide.~ 11nd llnalh (•letc acid "as usrd 11, float tt-c :m1n1011e 
The con cntrnlC!, "ere referred to as • ulphide" 1111d "c11roon° concentrates Ilu, 
method "as known a... carbon \Ulph1de flotation. l lllle ol the urantnllt' rnnuuncd in 
1hc Rund ores "'" hhcnucd 11 the cuaN~ gnnds emplo)cd 111 thee test~ 1SAB1 
l.e\ in. "Concemr111lon Tests on rhe Gold Uranium ore of rhe W11warersrand for the 
RccO\cry ot Uranium•, I n1n1um •n ~outh \frn·1, \ol. I, 1946 l9'ifi, p, \45 
carhon: atomic number 6, known in st\·eral n,od1flc;i11on~: (I> tf)·sralhnc, ns 
diamond and graph11e; (21 amorphoru, as \OOI chan:oal, gas carhon and coke, 
Rtadu~• Uigts1 Grt111 f:n9clopudic llictlunary, vol. 3, p. 148t, , 
c.irnotllt: o:ml11.ed uranium miner.ii . Hydrall'd van date of uranium and Jll>tas ,urn, 
lmponant a~ a \OUrcc of radium, larer of \anad111m and later of uranium. Ch11mhtr', 
h1tntkth C"tnlur} Oktionar , p. 160, 
un1rif1tgt' prt>et~\ : •uranium enrichment·, "method~ of ennchn11:n1°, "ccntnfuge pnx:es~ • 
chain rt11ctle1n: In add111on to fragmcm, and energy, nuclear lhs1on prn<luces two or 
thn.-e neutron~. which under ,u11abk cond111on,, can cau\e tis~ton in other :11om, II 
1ha1 bppcn\, an e\er-111crc,1S1ng number of fis.,ions will tx:cur as more nnd more 
neutron, are released and t'~u,c more h ,ion~ m rum. 1111s proce\~, called n cham 
rea~·tion, rclea,cs a \Ml amount of encrgv. lu produce a cham reac:11on there tnU\l he 
a cena111 m1111mum ol · crn1cal ' ma.,\ ol u1aniu111 present II the mas~ ol uranium is 
too ,mall, 100 man> ol the neurron~ escape without hilting :noms, and no ch:un 
reau1on occurs, [he onl> u dul naturally oc..:umn 1t,s1le material is uranium-.?35, 
an 1ro1opc of uranium Th1~ occurs in small amount In natural uranium. When ,plit, 
uramum,235 produces more than 3 million ume the energy rclea,ed by hummg an 
cqui\alen• amount ol coal. If all tht' nuclei 111 l'DC kilogram of uramum-2.15 lis 1011, 
the encr&_} relea~J I\ equivalent to thar of 20 000 ions of TNT. Rt"lldu,' Diti:"'' 
llbrar} of '\fodtrn Knonltd&t, \OI. I. fl, 18ti; JW Kane and MM Stcmhc1m, rh,-,i,,, 
p . 767. 
cohall • ,ih,r: cob.lit: metallic clement, atomic number '27, Widely d11nbu1ed m 
nature tn a., ociation wnh ;iickel, copper, aC<1e01c and sil\cr. Tenadou~ and malleable 
metal. Re11d-:n' Di&hl Grur F.ntJclop;a die l>ktlnnar.t, vol . \ p, 1490 
l 
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rnflinrtt: hlad; un1md11ed uran111rn n11neral rnniammg 60% uranium. \fcGr,rn-llilJ 
FnC)dOpllrdi .. of Sc1e11ce and Techu.,folC) , vol. 19, p Rti . 
c•,mpound· Broad!) pc~mll a sub tani.:C' contammg rwo or snore element, comhmrd 
1n dt:1m11e proportion\ by \l.e1gh1 rcgard:css of 1hc mode of prcpara11on Rtadtr~• 
Di,ct~I Grra1 f nnclop,udk Uktiom1rJ, \Ill l , p 1491. 
i-11111lomt>r11tt\: !geology) composed ot pcbhlc.., na1utall) cemented rugether 
l h.unbu', T'lltntttlh <'rntur.1 Oklionar,t, p, .222. 
control rod: sec al o "nudC'ar reactor• Nuclear rcacrors conram conrrol rods . fh~,l' 
~ontrol rod, are made of a sub~tancc ,uch a, lioron, l\h1ch has a large ncurron capture' 
probahili:) . nnd are used 10 conrrol rhe fi . s,on rare: as rhe\C' rod.~ arc \\.Hhdra\\.n from 
1he rc.::,11r :i,scmhly. rhc (:ha n rcacrion grows unul the dc~ircd rate 1s reached . 
Replact·d m lhl· rcllllllr a\~ernhl) neutron, arc cap1urcd nnd 1he r:11C' or ta~smn •~ 
wn1r11llcd JW 11'.anc and MM S1emhc1m PhJ'lc,, p 767 
coppu predpiration proce!o,: •olid, ma) he: separ,111:d from a solulJon hy prccipi1a111111. 
When a olu11on " ,arurared \\ 11h a \UO tance (thar 1s when no more MIi l.hssolvc) ar a 
ra1,cd 1empera1u1c and is then allowed to cool , - a pregnant solution • the sullstance 
usually falls 10 rhc b(lllom, Prec1p11a11on •~ a chemkal procc~s fhc copper 
prcuµ11a11on proce~\ was dcvelo1>Cd from lhc folio\\ ing When rhc pregnant solu11on~ 
were passeo over scr,1p iron for rcduu111n purpo cs, m preparation for prcc1p11a11nn, a 
con\ldcrahlc proronion of 1hr: roral ura111um "a, prccip11a1ed on the iron a., uranou, 
phosphaic. In this proc~s. copper and pho phtJnc acrd were added to rhc clanhed 
prcgnanr so1u11on, lhl• c:oppcr llcmg dmolvcd b) rhe frrm· sulphare• 10 torm copper 
ulpha1c w 11h the simultaneous reduc11on of ,lie iron salt fhc rcsulring solu11on wa~ 
th.:n !reared w11h finely divided meralhc iron wherchy sponge copper and uranou\ 
pho~phare were s1mutranc.:iusly Jcpo,lll'tl , The mlcntion was 10 wash the l'Cml'ttl 
wppcr • uramum prcc1p11aie, Cltlracr rhc uranium from II h) solu11on m sodium 
carbo11atc and return the copper lo lhe circu11. Rtarltr,' Digt t l.ibrar} of \lodern 
Kro'llltdgt, vol I, p, 176. L Ta\emcr: • An H1 roncal Review ... • •. JS~I\IM, 57 , 
1'0\ , 1956, p, IJQ, 
corduroJ con(tntriue, method: merhod u11l1smg an appararus w ,rh a corduro) surface; 
used 10 sepa1111c ore or mc1al from 11, con1:11n111g rod. or canh. < h11nbcr', T'lltnlitth 
l"tnlurJ Dktion .. r.~, p .2 IS 
uitiuil: 'cr111rnl ' I' used III de crihc a system wh1~h 1s, or I\ hccornmg un,tahtc, ,o 
thar :i mall change m condnwn~ may hnng ahout a large d1,mgc m the s~ ~,cm A 
"crlllcal ma~s ol :iramum• ,s one in \\.h1ch 3 U-.235 1sorope is about 10 fimon and start 
a chain reactmn; "crilll'al \\nrs· are wan mvolvmg aromu: weapon~. Rl'>1dl'rs' Digest 
l.ihrarJ of l\fodcrn Kmmlcdgt, vol I, p I 96, 
cru,her ,lime : hqu1d ,lurry of vel) fine ore wuh \hrnt• appearance, ore lrom rht• 
crusher (machine for 1,;rushmg rod: and nrher hull.. matc:nals) . McGra"•Hlll Dictionar~ 
of Sdentin~ and Technical Term.>, p . 388 
Cf1111it11111011 prll\t,s: thrs 1, the predominant process for extracting gold Jrom tis ores. 
A dilute c)an1~e solu11on is add~"d to rhe finely ground ore for d1ssolu11on of the gold: 
conrmuou~ ag11a11on and aeration of rhc: pulp for up 10 50 nours 1, required for 
complete e111ract1on; process ol dissolving powdered gold Ne~ m a we,1k solu11on of 
\odium cyanide or po1as~1um cyanide: the precious metal is prl'C1p11111cd from the 
s11tu1111n b) 11nc. \fcGr■'ll•IIIII Olctlonary or Sdtntillc llnd Ttthnlcat ·r rrm,, p. 400. 
91m1dl' r"ldurs: ~ubstancc~ left afrer the gold hAs Ileen removed m rhe cyanide 
proce~, ol gi>ld c~1rae1ion . :\fcGn"•lfitl Dictlonu.t or Scltntlnc and Trc:hnkal Term\, p. 400 
CJclorron: dcvke for accelerating charged partwlcs 10 l11gh energies hy causing thr. rn 




tl,nidit~: ura111um 111an1um bearing n11ru:ral , rclauvcly uno••;li1.c:d uranium nuneral (7• 
'O pcl'Ct"nl uramumi. occur~ trt the ore n1 Radium Htll, So•11h Australia. TIii.' 
A\S<>Ctated S~1ent1fic and 1'e.;hnu:al Soc1et1cs of South Africa t r1111ium In .,outh 
Mrkii , ml. I, pp. 227 and 377. 
tlbtillcd w111er: 11,arcr tha1 has Ileen con,ened lrom hqu1d tnt11 Hpour b) heal anJ then 
conJcn,ed gam 10 llow as a hquiJ. R,,ulr, ,' Di1ttst Lihriir) or \fodtrn Knn\lltdi:.-, 
,01 . 2, r 99R 
K 
f.inst,ln'\ thron of rtLltivit,: As earl} as 1905 F.m,tcm ~lated that mass and encrg_y 
11,crc equ1valen: anJ suggc~ted 1ha1 proof of the equi\alcnce m1gh1 be found by rhe 
tUd} ol radioactive suhs1an cs He concluded 1ha1 Lhc~an1011n1 nf Energy E, 
equivalent to a mass M, 11,as gt\Cn by the: cqua11on: E = Mc- 11,hcre c 1s the \c:h,ctty 
of light rnis implies 1ha1 ma,s can he changed mlo encr&) . lh1s, ho\\.evcr, can uni~ 
be brought about by some mechanism. Wtth 1hc: d1sco\c:ry of nuclear ti mm 1h1, 
ml.'Cham m was found . In 1hc fos1on proce , a nucleus of uranium hrcak ur mto 
fragment~, the total ma,s of which t\ lc:ss than that of lhe ong1nal nucleu~ When 1h1s 
happens. energy 1s • roducc4 trt 1hc torm of heat nnd rad1a11on Accnr<lmg 10 
Ein\tcm•~ c:qum1on, E • Mc•, 1h1s energy 1s rhe result of the convcr,,un ol ,omc ,,r 
the mas.~ of the original mom. When the total mas~ ol rhe products of nudcar 1t,s1on 
I\ calculated. ti 1s lo,md 11l be less than the ongmal mass of the atom before ri~sion 
So the mass lost during Ii\ r<>n re.ippcar ns energy. In Finstcm's equa11on c , rhe 
\ClllC' I) of light , 1, \'Cr) large t 186 000 miles, 300 000 km a ~rc:11nJ1 fhercforc E 
will be ver)· large indeed. It \lated m actual number,. tis tarthng character rs 
,1pp:m'nl. It . ho11,s that one kilogram of mauer, if convencJ cn11rcly 1010 encr y, 
WllUld gt\C 25 000 000 O<Xl ktlo\\all hours ol energ). as agam t i!,!I kilo\\ 11 hour ot 
heat energy which rmy be produced hy hummg an e4ua1 arnoun1 01 coal BJ Oh, 1cr 
• uranium", lntlu trial Rni~\\ or Mrka, 4(7), Jun 1951, ~•p. 17 • J ; JW Knnc nnd 
M!\1 S1emhe1m· Pin ks , 1"11 635 and 765 • 767. 
rlr,·trun: one of thc fundamental pantclcs of mauer, a constt1ucn1 ol all atom , 
electrons carry a ncgattve electric charge, re\'olvc about 1he po 1mely \;barged nucku, 
of e,ery atom m dcllned orh11s. 'fhctr number anJ arrangement dercnnme 1he 
chcnucal rropcni"s of the atom nn<l their number 1s con tant fc•r each clcmrn1. JW 
Kane and MM Stcmhe1m: l'h),1,,-,, p. 117. 
rlectrm,o~: in trurnent used tn dc1c.:1 electric char e nnd radia11on Rratlrr~• Oi'lt•t 
Ubru) or ~1odern Kr<1\I lcd&r, , 111 . I • r. 199 
drnoent: a ~ubMancc that cannot be resol\cd b) chcmknl rneam mto \1mplcr 
ubstann·s; rl mrnt abund11nn: the rclu11vc amount of elCb l)pc ol a111m m the 
um,cr,c. ll}drugen i, 1he mo t ahundan1, accounllnl!, tor 92% ol the ,llllm,, followed 
b) hrlmm (near!) 8%), all 1he other 1toms 1ogc1hcr m.tke ur le, 1han I"' H.-ailtr,' 
Digt•,t 1.ibr11r) or Modrrn Kno\lltd1tP, Hll , I, 1'· ~!I. ( 'hamh,r' , l\\tnlltlh ('fnllln 
Oit110rtllr) . r. 3-i I 
,lcmtnt 94: the clement wuh a1om1c number IJ4 which 1s plutonium. An arttl:c,al 
clement not found m na1url', MW Demrsey: Facthook ol i..:11:nce, p. 14, 
tnrkhed m11,, wl ma1cn11l m \l.htch 1hc amount ol one or more 1s010JlCS has Ix-en 
increased ahovc that occurnng m na1urc \Uch a uranium m which the abundance ol 
U-235 is increased. See also "uranium ennchme111•. \kGr•~ 11111 01ctlo11,.r) of 
Sclentinc· 11nd 'ft(hnk11I Ttrm , p . 547. 
,nrkhtd uranium: ,ce ·uramum enrichment•. 
,nrichmcnt of uranium: ~cc "uranium enrkhmcnt". 
npontnt~I pllts (of uranium): pries 1ha1 can produce a chatn rcnctron. A Blek\le) : 
"Sou1h Afnca \I.Ill have a A1om1c Pile", lndu\trhil Rolf"' or Arrk11, -'<91, "'iarch 






r11t1) llctd no,11: an orgamc monotias1c acid u,cd in the llotntion method of uramum 
rcc.:overy, McGra~•llill Olc1ion,1ry or Scientific and Ttchni<'al Ttrtns, p 590, 
ftrrk ,utph111r: 110n form!> 1wo ,enc, of ~.lits namely iron II . fc:rrou, and iron Ill 
fcrnc It 1s a salt u,cd in mdus1rial chemical p1oces~es. !\kGra\O•lllll l>ictlunar,- or 
Sclentin,· 11nd l't,hniul Ttrms, p. 596. 
filtration: fillra1ion wparate, \olids from liquid~ conducting • often ur.der prc,,urc • a 
mi,uurc through a liher mcJ1um Won:n fahm;, niet;' mash. granular ma1criah and 
()orou) ,alts may all be used as a m~1um. ;\kGra~-1 .. 11 Dkhon11r) of Sdentilk 11nd 
l'ccbnic11I Term,. () , 606 
fi.,~llr mattri..11: ma1cnal m which nudear fi~sion can take place 
n Ion: ~ee "nucleJr fi,s1on• . 
nou1tlun method: a process u l'll 10 .,cpara1<. particulate solid, which have been 
susptnded in a flu11J, b)- elcc.:11vcl) auachmg tne pan1clc\ 10 t,c rcmovc-d 10 a h"hl 
tlu1d nod allow mg lhl\ mmcrah,ed fluid aggregauon to nse 10 wh:re II can t,e 
removed. PC Schoonecs Cl al (rl'd) : Woordcboek un die Afdkunst l'aal, 0 F 
nuuresctntt: 1hc propcny of 511111 ~ulhl,UlCt'S of c:nuuing, when e:itposcd 10 rndi:111011, 
ra), ol greater WT.\ e kng1h than thl•\C rccc1vcJ. Er111~m111 of li1.h• h) ~ubs•~nccs 
ctclleJ h~ homharJmc-m w11h c:k'Ctrnns or other charged pai:1c1cs, X-my~ or 
ullra\iolet light (adja'tn·c nuorc~,c:nll Rudu~• Dlgtst l.lhr11rl of \10tltrn 
Kno'l'ltdg,, \Ill. I, p, 200 
nuort5ctnt: sec "tluo1c~cn,r· 
tluoro, procn,: !he cor.vennonal procc ~s tor ti b Wlu lJI\ product ton r. 41mc e11hcr 
anh)dwus hydr11tlu\lf1C ~i::,d or fluorine gas nr11,1cr uf \\h1~h \\a pl'O<luccd 111 Smull 
Alnca. C,1n cc111cnlly an allcma:ivc: 1nc1h,i<l, the 5<1,callcd fluo o,; procc~s. mH•lvm, 
1hc n:1.1Ja11on ot lll ·• wa:. Jc\cl,1111.•J , AR Newt,y-rraser. n11u11 Rur1111n , p. 74. 
G 
KllSt'ou, dinwlun n,cthoJ : ~cc • "ur,m1um cnr"hr.~nl •, "methods of 
cnr11.:hmc111••gascous d1lfu 11•n rn~1hod" . 
<:tl,;:•r-\1uller rn11111er: r:1J1a11u11 I\ detec1cJ by observing the 101111.ation 11 produces m 
m:incr. A Gl·1gcr t oun1cr is .i rud1a11on dc1cc111r. k<:r11"•11ill l>lcdun1r} or ~<lt111ilio; 
.ind l'l'chnkal ' I ,rm.s, p 672. 
ae)~r~: a spring 1h.11 ,p,1u1, hn1 wa1:r llllll the air. l'hmhtr'1 T"cnti th l 't11111n 
Dkll111111r) , p 44"i . 
1tr11phile: ~ofl , hlack cnrhon in n 1urnl form; c, cllcn1 he t-rc 1 1111g n1a1eual , 111 
nuclear rcacior, 11 111:1s a~ a •moJera1or•· "'c also "mt Jcra1or•. Nuder,' Olg,~1 
l ,1hrar} of l\fodrrn Knn"lrdKt, \OI . :!, p, (()()() 
11111~il\ 111,·thod of otr11ctlon: particle m su pension ma hqu1J nllu\l.cJ 10 .cttlc under 
n11nrn1I 11:ra, II)' . l\kGr11" 0 llill Ok1ion11rl or '-c~ntilk an,1 ltchniol Turn\, p 700 
II 
hell•) .... 1,r r1111dcr11MI: sec •modcr11111, • and •nu, !car reactor• 
h,11,) ,u11n: cdcu1crium o,ide; D10) is ,,, called bcc,111\t' 111thou~h in nearly all 
rc\()C(I~ 11 1, 1hc :1a111e 11.S w 111~r, the h) dm&cn atom h;l\c heen rtplai:e1I h) one vi 
h)1lroi;tn•~ hearn.·r 1w1<1pcs, Jcu1rrium H)drngcn c.111 I III thret lorm · ordmary 
h~Jru~cn 111; dcu1c11um or hrll,~ h}tlrogrn iH: and tr111u111 1H ,.,I Y..s1cr ~,m111m 1 
nunutl' 11111ou111 of heavy "a1cr - ~onic I 50 parl in a million 11 ,;,cpar,uion n4uirr 





h)droc11rbon. The 1mple 1 carbon compounds arc the h>drocarbons. "h1ch arc made 
u11 llf carbon nd h.>drngcn 1oins only. Elscwonh (19]8) ga,·c lhc name thucolnc 10 
rad111-acmc hydrocarhln Thucohlc has ht-en re1amed m 1nmcralog1cal h1crn1u1c t.i 
Jcnotc ccnain na1cral, ohd hydttlCarhons 1ha1 oonuun urannun • 11nd or thorium 
bearing minc,als Th: Assoda1cd Sc1cn11fo.' and Tc.:hn,~al Soc,ct,es of South Alma. 
l ranlurn 111 St1uth A!rl<11 , ml. I. Jl llll : lludtn' 1>1&, t Uhrin qf Mod,rn 
M•l"ltdgl', vol. : • p )It) 
h)dru~ro: lhe i;,mrl.: 1 r•t"n!Cill and 1hc hgh1c I gas; probably the mo t common 
clement in 1hc una\'er•.c. Hyllro en has three i~1opcs. Sec "hca\ "mer•. Rudu~• 
Dig I Llbruy or Mot.•m t..no.-..rtlc:•, •,ol. I, p. 203. 
ionlzln rad tkm: ( 11 !-';u u 1" or phutom thal h.&\c: ut11c1c111 cnc:f'(;Y 10 protlucc 
1oniza1lon d1rt'Ctly m their p'l" . .._.g• through a uh tancc, ul o known 1om1.a11on 
rndilmon; (l) particles th:-. arc ca, hie of nu lcar ln1ernct1onJ 1n -Ah1ch sull1c1ent 
energy 1s rclc:asttl to produa mnlut on tcGr•"•IIUI l>ktlonar, of S< utlfk nd 
1 C'Chnklil Ttrm\, Jl , 842. 
Irr dliitlon pro,r •l'J: sec: •1rr11411.1110,,• 
lrrad11111on· {cngmccrin l the • • .-.urc of a m lenal or obJCCI to X r y , gamma rays, 
uhra\lolct ray or other uimzr,, r ,. u111un :\1cGnm,llill llktloo,u) of ~ntllk nd 
l"Khnlnl Trm1,, p 844, 
Isotope: an atom of nn c:lcmcnl 1 .. •. •11g u d1tfcrcn1 nuclear mas , ruu:J hence atom, 
"ct hi from other atoms of the: Ill!' elrrncn.. An I otope of 1111 clement I chem,~ II 
1dcn11c l ~1tl1 other isotopes of lht: • 1 'A.. dctni:nt . M Gn"•llill Dktkman or r ntlfll' 
nd I tchnlc I frrim, p 52 
l;.utopc or nhnn-2J5, c: "ur11111um• 
K 
li.!nttu.' 1nu , : encrru pos sscd by a met\ :n , ,1b c:c, the: amount of 1h1 cncr 
drpends on 1h~ ma s 1)f thr obJr~• llltd th~ ~pcd uf 11 rnmcmcnt. llr■d n ' ll nt 
l,ibnu, of \lodeom Kno"ll'Cl,:r, \'OI I, I' 1 •,., 
i.r 1110111 dcment: 1,,1111 ,wmbcr '!,6 A cur•ou, iJlt;) d c, · c:rcd in the Ir by s,r W 
Ramsa) m I 98, <'hamhtr'1 T,,rntleth !'f111un Dlctllk •r• p ~i,1 , 
I, 
lime: the "hue c u u~ eanh •01 b, calcmm 
control pit and reduce the h nnful cflc ts 11f 
C:cntun I) tlon11r , p <, I 
It U5Ullll) I added to 
t hlin1h r 11 T"~111lcth 
lithium: ( ymbol I., tom1 number 3) II 1~ one ol lltt hjh c I kno" n oltJs 
c.·to..111bcr1, "4tntirth Cro1un l>ktioman, p t>22 
'°" Hloclo n utroui: nc:utwns lh t hll\C bttn l1•"cd Jo-Ao l \ • modtr mr, 
·mo,lernti1r" J\ Kane and \1M S1ernhc1m Ph • , p 767 
\( 
n1;agma: (£Cillo \ l mollcn rod: mate11al . l h mbfr'1 T'-'tntiflb l 'tntun 1,. 11<,c,lll'), I' 
6\8 
•Mu,:no," rnctor: sec •nudcnr reactor•: ·nu lcar ttaetor (t)pesl" 
ma p..:1rasraph (Ina peoc-trom ttr): m trumeni for me urtn the num., and 
•~11111\c 11bumliu1 t ot d1ffc:rc:nt kmds ,,1 Ion I he ubstancc ts ~aponsed and iom:r.:-J 
.,} elmron bomh,udmc111 The "'"' p ) throui;h a n&uow ht, re eel rated b) m 
tlC\'111 fictJ, p 1hmuth a raagntuc liclJ m a curved ra1h to a1101her ,111 and a.~ 





111lrn t'n: a a • atom1 nun1bcr 7. atotmc ) mbol • fonmng ncarl) four fifth of 
common air ctwnbu', 1 rnt th Ctntul') I> t nar, . p 72 
nuckar rnrrc: crier released when a nuclear reaction cs pince. llu can be ta) 
fi ion, the phmng or a bcav) nuclcui Into fr ment • (b) reac11on or clcmcnt1ry 
pant lcs nh a nu !cu , (c) rad1 :the d1sinte ration, the rele of encr •) 1s 
accompamcd by a I< i of prcd11;ted b) Emstem's pcclal relam II lhcol') J 
Kone and M ~ 1cmhc1m Ph • pp 766 • 767 
nuckar n ,Ion: In the fi 10n pKX'CS~ n nucleu of uranium breaks up Into fragments, 
the lotnl ma oh,h1ch I le than tlw of the ong1nal nu ku Sec ·Etn tcm's theory 
of RC'lall\11) • J\\' l\llnC and 1 I tcmhc1m Ph ks, pp 766 767, 
nuck r rutl: uran•um 23S and plutonium 219 nrc nuclear fuel The• arc fi 1onablc 
and can be used 1n foci pellet Mtlhon of pellets In slender fuel rods make up a 
reactor core I rom lhc chain tt.aeuon of fi 1omn uranium ln the re~:tor core \\ tcr 
1 heated P n of the cncr that bound the nuclcu I released h I Uca1cd "atcr 
prod team team dmn a turbine tha1 opcrn1es a cncra1or • a cncr tor 
produces clcc1n Uy • Anatolll) of a uclcar Plant•. National G raphlcal M11&az 
,ol I S. 'o 4 , Apnl 1979 
nuckar "°""' produce : a controlled fi 10n rcac11on ( plmmg of the tom of 
11r11111um) 1 C'S pl c In 1dc II nuclc r rcacu,r lbc urar•um I cd lrutdc fuel 
clcmcms In the re , r A oool I Ou1d circulate p t the ho1 clement , mg the 
he t v.a 10 a heat uch n er, a ~ 1 e m v. h1ch heat I uan fc:ncd from one Ould 10 
another There it be u v,11cr, c:ttitln high pro ure ll~ to dmc mrbo cncr tors 
tn n COll\cnlmnal H \II fuelcJ) (lO\\Cr talion IH d n' U 1 1Jbr1&r) ol i\todun 
ti:nO"INI , \'OI 2, p 970 
nuclear pcm r ~ tor: Propofl'CI (15 D« m r I hemes we-re 
proposed wtudl \\ould be used for nudw dc\cloprncnl lo ulh Afrtca 
m lht folio" l~ )WS I h heme md1catcd I t)pc of fuel, • 1m11al type al 
mr ( hon term), ] uh1mAtc cho1 of rcxtor (long 1cm1) or the fi\c h n~~ 
pn.lJIOscd, three cnlC!'l to be the mo 1 appropn tc &hem A, cmc B d heme 
D 
The re tor proposed tn ~ cmc A ould 1m111lll} be fueled v.nh ruuural urnmum nnJ 
uh1111:11ely \\ 1th plutonium \\ith barttn uranium as !en1lc rruurnnl. The 1 'J1C of re tor 
th t 'OUld be rcquucd for 1hc fifll ta c or Scheme A \\ould be thermal neutron 
(hc.1\ v.atcr D 0) re or n 'R) \\hi h II, de,clopcd O\Cl'SC The ul11m IC re, IOI 
m heme ,. \\Ould be the ~1 type of f t hrccdcr re 1or 1ha1 would ba,c bttn 
de\clopcd mcrsc 11 the lime m 1hc ru1urc that the Reputi,t' required II ~heme n 
In the nd heme th rcaclor ,ould be fueled uh n turn! urru11um and uh1ma1d) 
\\ 1th plutonium nnd wren ur1101um fcnalc matennl The mui11 l)'JIC of re or 
v. ulJ lie b ed on the PEIJ, DU A proJcct, The ult1rnatc reactor v.-c••ld be the 
South fn,an Atom1 l·ncfID Board' I tit cu1ron Re tor (I• R) rill.uH ' A 
\\ht h would be de,clopcd out <ti lhc T R Pf:LINDU 'A (PEl !HENNA • 1hc name 
v.u dcmed from "CWJNDABA • 3lld "b• h £11Cf'&Y neutron t.Odium (Afnkaan 
U:]lnum1• re or ) emc D· 1111 heme md1c ted a reactor that would be fueled 
wuh conched uranium for the I R and f,~r .be ftrs1 load or the FNR Tl1e fir t l)J!C 
of IC' tor would bc cd on Pl LI lJU 'A and the uhmu1c re tor ,uld he 
PEIJII 'A l,\ r a,,;,rs 11c,• t• Oftt• .. Lflln , .pro r11m , fmutc of mccllf18, 
I 12.1966, JIP 4-
nurn r rne1or: scmbl) or fi siou ble ma1cr11l (uranium, plutonaum) m the 1orm or 
canned fuel dctn('nt scp tcd b) n moder tor ( raphnc, hea, tcr) anct controlled 
10 n mtam • If u 11m1ng cham reaction, he t ner tcd 1n the pr I rcnl<Hcd 
b II coolan1 A nu le r rcaccor Cllll be used 1or pov.er produ I on, all dcc1nc p()\\Cr 
re tor m opcr 110n 111 th Unl1cd 1a1c nd cl \\here 111 th v.or1d cmplo chcrm.il 
ncuuons 10 lndu c fts on Md ba,c ,crnJ common features They h ,-c fuel rod 
(tube contamm enriched ura!ltuml alo \lollh a moder tor and control rod lh · 
moder io, n 10 low do\\ n lhc neutron lbc ntrol rod arc made of 





control the r.1 ion rate. A\ 1hcsc rodi nrc v.nhdrav.n from the rt'actor n scmbly the 
cham rcacuon gro" unlll the d ired rate i re hcd. The apj!ro:umntcl) I pcn:cm of 
the neutron that nre dcla)cd phi) a kc) role m 1h1 prOCClS ThC) pcnnll the 
operator 10 graduall) adJus1 the control rod~ nnd 10 ma1:e rcadJusimcnu 1( the reaction 
ffi\l.l too raptdl JW Kane and M t Stemhe1m: Ph)IIC'5, pp 767 7b8 
nud lU tta lilr!t II\~): 
liJ:hMHllrr rl'a ton: mo I clcctnc JlO" l'r rcaetors in the United State • \\ c tern 
Europe and Japan use ordtnal') Ii ht \I.Dier (11:0) a a modera:or: neutron lo"' 
d0\\'O y,hen they collide ,,uh the h)dro en nu lei in the y,-atcr The\\ 1er nlso 
nc • coolant There arc two type!, of light w ter rt' tors boWn "ater and 
pr urited water 'l'be cncr relc cd 1n the fi s1on proc:n u CoO\cncd tnlO heat 
when the f I mo\ln fi 5lon fragment collide wnh otht'r toms m the fuel rod5 
In a bo1hn water rcaetor the water camcs off ,ht 1herma energy m the form of 
team that Ii then used to dm-c 1urbm~ at.cl cnera1c clecmcuy In a pres unzed 
water reactor, the prcs urc of kept high enough that the w,ucr ne,cr boll Its hut 
IS transferred lbrou h a heat exchanger 10 ,u,er n1 a lo\\cr pre ure 1ha1 bo1b and 
produ cs the team that dm-cs 1hc 1urbm Both t)JlC of hglu v. 1cr reactors arc 
tnlrln 1call) table agam51 nl'lJ\\ ay ch m reacuon Any unin•cndcd rise m 
temperature red ~ the density of the w 1cr, thereby reducing the number of 
nuclei 1,a1I ble to moderate thr neutrons and loY.tn the reaction JW Kane nnd 
1M 1emhe1m f'h> 1. p 768 
"Mai;nox" tta tor: nDtural urnmum fuel , raphlle 
moderator d I PEL 17 U, Al 8 Rt ht lmntlgut on to 1hr 
r ~Ible lntroductkm of uckar Po\\tr In South frlc-a, 96 • p IO 
na111r11l urunlum n- tor: a I) pc of re or that u111t uranium 1n ns naturally 
occumn 1a1e 'atural uramum ontatns only 0 . 71 of the fi 1lc ummum 23.S 
I topc (Because of 1h11 \'Cf) lo\\ propomon of U 23 10 U 238 1n "natural" 
uranium only tho r-c 1or \ IC'rm w uh low neutron ab rpl on can be opcru1cd 
on muur I uranium) Pl·L 17S E, Al·B Report un the 1n,n11&a1lon Into th" l'mdbl 
lntrodu thin of utltur Po"cr South frka, ~111 1968. p 10 
nu lur 11 <truscop} : tud\ of thC' d1 tnbullon of cncrgtc or momenta of p mclcs 
enuncd by nu lel McGra"'•IIIII I> lionar, of S. leulln" and T hnkal Tcmu, p 1100 
nu tear te t b n: a formal proh1b111on on h 1atm of nu le r weapon t hambu', 
'"'""' th l'tnlUf) I) I n r 'p ll 
nudei cc "nucleus·. plural of nu leu,. 
nu km,: • tom·, central, hc~,) . po~lll\CI) char•cd p n of the atcm around 
whtch the cl Iron\ mo,c, II consl t of pmtou and neutron!> t humbrr's T"'t11tirth 
Crntur I) tlonar , p 7 . 
nu lid : pcc1c of atom, characu:med b) a number of protons, number of neutron 
r.nd cncr } comcnti m the nuclcu , or allt'm 11,cl b) the atom! number, ltW 
number nnd atom, m:w, 10 be regarded a dt unct nuchde the a10m mui,1 10 
apablc of c:u 11n for a me urable hfcllmc MrGr■\\•11111 11kt ar of Scientlfk nd 
hchnl I lrr11n, p. 1101 
0 
tWttlrld um: allo) of o m1um and indium, o m11m I an clement of the platmum 
1•roup. mtr1d1um ,, found naturall) nnd con1atn Iridium (SO,&}W.) and o mum 
I I -40?;) It drr~• I) nl (~!Tilt f.si clopaedlc U 1tonar), ml 3, p. I 521 
o,ldC': comil\1und in Y.ht h o,-nen I combined wnh another tlemcm. Chem1 nll) 
ox1d an he grouped 11110 three catcgone {I) o.11.1dcs of metal (2) o:udc of the 
IL:almc • nh met.tis llJld (~) oxides of non mctnl The lmt llXllle tend 10 ha\e the 
ch tt'f or "b s". bemg hie to nnitrah acids The ond o.11.1dcs d1 ol,c m 
Y.atcr 10 fonn alkalts and the thud, for eumplc, r th o,-id of ulphur and carbon 




• ulphunc acid" • u~ in 1:ie uranium u1rac11on p:occ ) Rcuden' O t I l.lhrur of 
Mod f11 NIU\\lc,dg-:, ,01 I, pp 2019 . 210 
o,n:en: n gas w11hout I re, colour or mcll. fonntng pan of tr, v.atcr ct • 
upponm hfo and combumon. 1om1c number 8 Cl111mbtr'1 I "rn1leth •ntur 
llktlona • p 768 
r 
pegmatltr dt11<nlu: tgcology) dcpo 11s of \ 'Cr} coarse!, cry tnllt~d ramie 
thmlwr' 1\u:ntleth t'entur) I> 11ruult), JI 79 
Ptkal.on trchnlque: tn broad outhnc ,t I a pcnod1 t hmque The proc mixture 
(UF1 + He ur ur. + H2) ti pulllJlCd m one d1r 110n (fornard> through the 
sqwaun clement and then, by means of vnhc , the no\\ b n.'\'Crscd and the 
mtxturc I pumped k 1010 the S) tern for a umc. After this the IL~ mixture 1s 
pumped forward ag in l'hc acuon I dependent on ,nhc that arc hnled 
(l(r1od1cnlly The ll' t pumped out and b k In what ls lnov.11 transfer volume 
lnttn , .. •IJh Dr JJ "a11nrnbll,r, \ alilfdabo. 
p tun milnr: a pt ton Cll!ltnl' h s a rod llw mO\ up and do\\ n and the rod ha 10 be 
scaled from the a1mo pherc. TI11s \\.._. one problem The ond d1fficult) \\~ th 1 11 
required p1Ston-rln • that v.ould ha,c to be lubnca1ed A third prr"llem v. that the 
pmun en me would need ~alv that \\Ould au1oma11call) open nnd close rding to 
the chan c of the prnsurc 
Tite re t t d1flicult) that had 10 be o,ercmnc v. the sealing of the p1s1onrod (The 
rod mo\ mg up l!'nd down \\Ould llatc the p1 ton) The method th I Dr 
Wannenbur ult11n:11cl) used \\ 10 employ a bellows. The hello\\ v.iu aled from 
the 1ns1dc outv.nrJ. Corutdcnn 1ha1 the bcllo\\s had 10 accommod111c a mo,emcnt or 
100 mm or more at peed of ppro.\lmatcly SOO molu11on per mmutc, ell 
maJ.mg allo\\an e.s for metal fat, uc - the probltms seemed un urmountliblc Tite 
Initial d I n of the bellow \\ c:om1ruc11on of 1aml~s tecl plm The r'ate 
\\CH' v.cldcd to ether ana 1n 1h1 \\a the bcllo\\ w ct up llo\\cver. th 
construc11on \\ould onl) last for about one thou and cy le, MO\tn at 00 
rc,olutlons per minute, 11 v.ould funcuon ror a mere 1v.o mmu,.:s 
With the Improvement of w'c:ldm techniques, v.cll con tructaon nu1cnah. a 
bcllo" v. ct up "h1ch med ad quarc for upcnmcnrauon A nuidunc and the 
bcllO\\s \\Crc I m operation and II fun lloncd for t\\mty-four hours fb1s v.n~ 
Indeed an comphshment for the team and they cekbratcd the suocc Wh:n one of 
the 1echmc1nn d1 mantled the m:idunc 1n order l<l m peel the bcllo\\s, II dt mtc rated 
Into a thousand p1ec Tlm \\IS n 1rcmcndou tb l111natcl) I cnon (n pin u 
matcn I) \\U u ed. Wuh mu h dc,clopmcnt l!'nd numcrou imprmcmcnu, m 
conJun 110n \\ 1th 1h n1M1ufncrunng mdu~try, a bellows wns constructed that could be-
used in the p1l01 plant. In conclu ton ( s far as the de,elopmcnt of the compressor I 
con emcdl II hould be mentioned here that the con tru.."t1on of the pilot plant \\a\ 
1 ned II\ 1973 lntl'f\lC\\ \\1th Dr JJ Wnnncnbur • Vahndaha 
p I h, knd : a bl k mmcr I of rcsmow lustre, fundamcnt:illy composed of urnmum 
0,1d , n ,urcc.- of uramum and radium. Sec lso "uranmue· Chambtr'• T• tntkth 
Ctl!IUf) D I n llr) . p S)O 
plait 111~ q:11ma1ion mnhod (!It 1!.10 amalgam barr I r~ldun1: method \\'here n copper 
plate, lor the d1 soluuon of old tn mcrcUf)'. v.as pl ed m front llf the d1sdtarge 
recn of a tamper that gnnd~ old ore, a method of old rtto, Cf) \\ idcl) practl d 
p11or IU C) nni,latton nnd II\ COI\JUOCIIOn \I, llh II McGr• ~•lhll ·~ - dop cd or 
Sc ntlO.: n.t T lmkal 1r:rm\, ,ol , p 162, \\ oordenutk • 11 dl.r \frll.11,111\l' l u l, 
,!eel I (,\ • C), p 170 
,,1u1oni11m: O) mbol l'u, tom1c numl>cr 4) ruft lat rnd1011cme clemcm, made b) 
lrrnd1atm or bombarding urnmum v. 11h neutron! in a nuclcllf re tor l.nrgc 
quan1111e of plutonium arc produced m fast brccdcr reactors. One 1 01ope of 
' 6 
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plutonium (Pu-239) 1 used 85 nu tear fuel Readrri.' I> t I.Ilm1r3 or ludtrn 
Kno" k-dg • vol 2. p I 005 
precipltatrd (M o:odc 1: a ubs1nnec- (su h as urMlum) separated rrom soluuon or 
u pen 100, u uall) falhn8 10 the bouom t ha111h.-r' l'\lrntlrth Ctntur) l>lctlonnn . p 
60 
preclpluulon l'!Ce abo roppn predpltat on pr~~1): ohd ma be scpanned from I 
olu11on by prC'C1p11111on WhC'll a wlu1lon I ntura1ed 'IHlh a uh 1ancc (that I when 
no more v.111 dt sohe) t a raised tempcr11ture and as then aliowcd 10 cool, the 
ubstancc u uall) fnlb 10 the bottom Prcc1p11111on of uramum 1\ very romplcA A 
lu11on produced b) kachmg ore 1contn1mng urnmum) v.1th ulphunc actd and 
manganc d10ude, contain urnmum and 5t mficant quan1111e of fcrrn;, fcrrouJ, 
alumm1um and magnC$1um ions, ct 1G 1more "The Chcm1 1ry of Uramum 
o,udc Producuon•, l ranium in outh Africa , ,ot.2. p . 192 
pr urc lcacblni;: m the process used for the c.x1r1Kt n of uranium. pyn1e WM 
recovered from the ore and used for the produe11on of ulphunc Id, v.h1ch v. then 
used III the lcachm procc s Cons1dcrable interest v. attached to the po 1b1hty of 
•mc-ralln ll ad from the pynta 1n the ore m 11u m a pressure leaching procc s. If 
ucces5ful , that method of opcr111mn v.ould chm1ruue the need for P> nte rC'CO\ef) 
plant in many msran c • and the need for cxpcnsi,e ulphurlC acid plnn1s (AEC • 
Pchndaba) AJA ROUA Propowtt Aloml t:n rg) R rch and lktti'lopmr11t Prorra1nmt 
r South frk11 . p 22 
rr urr d W111rr Rn tor ff'\\R): •nuclear reactor• , "nuclear re tor (1.)pcs}", 
"h ht 11ont r racton· 
proton: a con tttucnt of all 1um1 nu let v. llh II po 111vc rlccmc chnr c Sec • tom• 
and "nu lcu • 
p)rit : a hard brittle br S•)cllo11, mmertl wuh mctalhc lu ire 1 ,ra"-11111 
l>i:lionar) of Sc nt rk and 1 rchnlC"•I Tunn, p I 00 
Q 
qu11rtz: (gcoloS) 1 the common t rock-fomung mineral , conipo~d of ~ihca, 
occumng an hex onal cry tnb. Chamber•~ I ""ntlrth <'rntur) Dittionary , p 90 I. 
R 
rad t : anyth1n th t r:ld1atc.s from a ,ourcc. The term t used m three mam lic:u,: 
( I) the rnJ1a11on of sound, 1..:) the radumon of electron .. .:11c \\D\CS, mcludmg r d10 
v.a, , mfr«1 red, vu1blc hght. ultra V1lllct , X-ray, and gnmma rays: and (3l the 
rnd1a11on of e!C'Clron call) charged ;,antcle v.htch can mmse rnaucr through v.hkh 
the p • Rt11d n' D -fSI l.lbra of Mod m K11<1"1edg , \OI I, p , 214 
radio nutlld~: a nuclide 1h11 nh1b11s rlld10 acmny: sec lllso •nu hdc" kGra\l•llill 
f>ictlonal') or ifnllfic nd I Khnklll I trllll, p. 1324 
radio-I opi': an lso1opc 11,h1ch exh1bns rlld10 11\11) • alw kno11on r!lllto Clt\C 
1su1opc, Ult! table tsompc. ~kGr•"•IIW lllctlonar of S<im11tk nd I rdmlc■I T'rnm, 
p. 1323 
radloactMt): pontnncou. dmn1cgr11tun ol torntc nuclei, the lllllJortl) of awms arc 
tatile, rcma1mn the me mdefinucly. Ho11,e~er, sornt chan C', b) gr\m off 
nuclear pamclc m the form of rnd1a1lon 1111 procc , Imo\\ n as radi m II) . 
Rad1 11\11)' occurs v. hen • atom contains 100 many neutron , or mo le\\ h•r the 
number of protons (1bn1 Is it 1hc nucku bas 100 mu h or 100 h11lc cement). The 
nu lcu 11,111 then be u11 tatile and 1e11th to rctlrc s the bal~c by cJe tm one or mor, 
nuclear p nick l'hc dtstnle ra11on tn\ol\e the cnus ,on ol 1a1 alpha p.ar11clc , the 
po 111~CI} charged hehum nuclei , (b) bc11 Jlllr1lclC$, h1 h ener electron~ 
(accompamcd by neutrino ), (C) gamma rays. high energy ( hon V.I\C length> X rays. 
tural rad1oac1w11y I a I n of nuclear in 1ab1hty char 1cm11~ or 1so1011CS \\ ith l11 h 
atomic numbers, e.g rud1um. Ra 1s finally transmutC'd (sec ("lrnnsmuta11un") mt,1 n 
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,~owpc ol lc!a<l , Ph 112. Isotopes ot ,mailer numbers arc produced artiliciall} and 
111any ol 1hc ~· .. re radio arnvc. Rudtr~• Di&r,t Ubrar) ol ~lodern Kno"kdgt, \lll. I. 
p lblJ , Rt11tlrr, ' 1>1~"1 Grul Hnc)dop11tdlc.: Dktlon»r}, vol. 3, p 15211 
r11dium: a rad1oacmc mctalhc clcml'm, :11om1c number 118: found in pi1d1blcll\lc: and 
01he1 num:rah. Remarkable for 1b acuvc ,pon1ancous dismtcgr;1110n. ,<;ee 
"rad1oacti\·•1y• C:hambu's T"t11titth Ctntur) Dktfon11r), p. 90Q, 
ruarnt: a suhstanc..c: with charaucmtic r.:action,, used in chcrn1cal tc,1, ('h.imber', 
f"entl.eth Centur> 01ttion11r) , p. 918. 
r.idon: 1Rn, a1111111c number l!(il J>lld1•11 1s lormcd \\hen r,d1um dl'c.ty, Like radium 
11 1s radmactivc Trncc, of radon appear 10 the air. hut 10 hardl}' dctcllahk 
nini:c:ntrauons. Radon 1ra,c, arc hi~hcr where ur~n:um mineral ore 1, cru,hed. MW 
Dcmp cy: Tt:\lbool. or ~cltnce, p , 150, l.hnium in South Alrica, \OI . 2, p . 150 
rr,;e,m:h rta~tor: a reactor pnmanly Jes1gncd .o supply neutron, or othl't 1001,1ng 
r d1,11wn for exp.:rirncnt,11 purJll.i~i:): 11 ma:,, also be u~cd tor training, matenab testing 
aml produmnn of rad101,otnrcs , Also known a, tcat:hmg rcactnr \t.:Gr11\••lllll 
l>k•ion11n or S.:lr111ilk 1111d r•rhnkal Tum , p. I )6.l 
rc\tti: ao) of a cla,s ol ohd or scrn,sohd nrganil· prodUl'.IS ot n,11ural or synthclll' 
ungm wnh no dchnlle mcl11ng pomt • generally of high mokcular weight. \lcGr»>\• 
11111 l>i<tion.aq •JI ~ck-nufk anti Ttchnlc:al Term,. p, U64 . 
Ront&,n r■)~: Gcrm.m phy,1c1M Konr:id von Ronigcn t I !145 1923) di con·rcr ol 
Rontgen ra)' or X r:t)S , Rontgen ray, or .'( ,rays arc clcctrnniainct1c rays of \el) 
~hurt wavelength \\hich can renetr,ue matter 11paque to light rays , P1oduCl-d when 
~·.uhudc ray~ 1111r111gc on matter l h11mhrr1 l"entlc-th Ctntur) Dic1tonar;ic , p 957 
rotor compriwor: n func11on~ s1m1lar m an Ar,h,metle pump. It has 1w,1 rotur,, 
machined 111 the form .,f l"-O ,crc:11.s. Thi: cre11.s m1u1c into each other Md 1l11s 
turning limn pumps the g:1!> . fh1S tyre of compressor hnJ the u,s:..d,anu, l' of 
havmg 1wo a,lc th111 had to be calrd • a total nt four ,cals. lntu\le" "llh Or JJ 
\\'annenhura, \ '111indab.a. 
ruu•of,mln~ the unscreened ,,u1pu1 nl a m111c, or " 111111, run• . \kGn•"•lltll Uktlon11r~ 
ul Scl,ntint .i11d l'c(hniul 'tum,, p IIU~. 
·" 
,.ilts: the term · ~alt" cover• an) i:ompouml tormcd hy the rcpl3'cment or hydroien 111 
an acid h} a m,•1.11 : calcium -.hkinde, magnc. 1um i;ulphate, potasstum n11rate, tor 
t'ltarnple, 11rc all ,alts. Ruder,' Oi11r,1 l lbru~ or !\1od,rn K11o"ltd~t. vol. I. p 17.'i. 
\t'ndtic (n1lntr•l1): ,.UJdstonc III which ,crn:11e (derived h) dc~ompo 1111111 ol tcld\(),lrl 
mtern11nglc:l> wnh tancl) d1v1dcd quart, and fill• 1he ,ord~ l>ct\l.l'l'n quartz ~r.un . 
~k(,l'll"'•Hill Dkllonaq or Sdentinc and 'I "hnlcal Ttrm,, p. 14'i~. 
•prlnit: cc "thermal ,pnng •. 
•t111tt' or ,nrkhmrnt: SC{ ·uranium cnnduneot •, ·•rnge, t•I enrichm<"nt •• 
Slope<: to c,.ca,atl' ure III a ,cm h) driving hormintall} upon II a ,crtt'S ol 11.orl.111g, • 
one 1mmed1atcly over the other, or V1'C H"''il • each honw1:1al wnrkmg ,s called a 
M••pc ticcau,c when a numher (ll them are m progrc~s C,tch workmg area under ,11111d, 
:i..,~umc, the ,har,c ot a flight ol Mau,, stupc~. therefore. area, ot mme \\llt~111g, . 
!\1d,r11"•llill llktion.ar~ or Sci,nlln<· 11nd re{hnkal Ttnm. p. l.'i5~. 
,utphidc,: rhzmical compound Ill whidt ,.ilphur :~ united w 1th unorhcr clenwnt. 
Sulphide m111cra1' arc "1dc,p1c;1d m nature ;•nd include fl) ntc 1,1.:c "p\ r,1e· ) Rndn,' 
1>111r,1 I ihru.1 of \foctcru Kno"'kd1tr, ,ol 11 p i.:!o. 
,utphurk .1dd• urruuum ,~ ,uluhle in ~ulphuric nd,;. In the urumum industf) 11 " 
nbta111cJ trum 1hc pynt~· ol the Wn"'111cmand ore\ , Sulphuric 3'10 pla)~ as 11nportant 
1 pan in the rc~'\l\.cry or uranium as thdt plawd hy !:)'anide 111 ~wlo rmduc11on In 
llrder to oh1a1n . ulph1Jr1c aoJ a ,cl) e\hausu"c programme ol rcsearcl1 wa, conducted 
1010 the auto-o;i,.1dation pro.:es~• . Inc result~ obtatned "'ere regarded as \O 
1511 
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sa11 fac111ry tha1 an auto ox1da11on unit "'M dc51gnt"d and pro,1ded 1he sulph,•rac 1d 
and lctrtc sulpha1e n:agcm rcqu1n:mcn1, tor the small p1lo1 k'ach plan1 a1 the GMl. 
Pinnt for the proJurnon ol sulphum· ac1J \I.ere la1cr con~1ruc1cd at several mines 
lt5 oc1ntl'Ct 11.11h uranium producuon. This \I.IS a ,·cl') convcnic.-nt arrangl'111cn1, smle 
rhe 11. material for sulphuric acid proJuctaon rs rcai.t1ly a, llahl1: as a b) produc1 
See al o "au1n oxida11on process• und "pres urc lcachm~•. I . Taverner: "An 
111 1oncal Rcv1c\lo ,. ,", ISAIW\1 , 51. :--iov. 1956, pp IJt,. 137: VU O 1'1,m· •sou1h 
Africa Bcrn1ncs a Uramum Producer", Optam1, (.1)1, March 1953, p. 14: PA I.urn 
and ~IG Atmore: "The t>e,clopmcnt of the Acid Leaching Procc ~ lor the h\trac11on 
and Rct·m cry t•f Uranium from Rand C) arndc RcMduc~ •, l ranium ,n Sourh \fnca , 
194t1-195ti, ,ol,1, pp ;llfi,3!7 and 322. 
1llk-.11es: cc •uranium iht·ates • 
T 
t11ret1 (ph,,ic,,: an ohJCCI or \Uhs1ance subwcrcd 10 homb,1rdnie111 or 1rraJa:111011 ~.Y 
paruclcs or dC\.'lfll magneuc raJ1a11on ~kGr11\lo•llill Ok1ion:1n or "dcntil'k and 
J'nhnK'11t hrnts, p. 161 I . 
1;1ib aJ: 1s the wc1rh1 nerccntngc lJ. ,2J'i 111 the ammomum d1urana1e t)cllo\lolID.C) 
upphcd to 1hc cnm:hment plant The ,·ap Cit) of an enncl-mem plnnt ,n terms of the 
tonnage of conched uranium produced I not fi~l·d Ou1pu1 depends on the tntls 
assa~. fhc op1tmum 111 Is assay dej'K'nds on the pr1~e of the raw ur11111um and rhe cost 
of the enrichment The more C\pcn.,,ve the }Cllm1.cn}-'' 1s, the lower 11 the 01111111u111 
1a1h assa}. g,• en the pmc nf rhe sepJntll\C w11r~ units. l<i Moore· t r1111h•m 
lnrichn1tntand Public Pulk~. pp 11 · 13 
lhl'mnll prlu~: hor cutllow oi wain from 1he c.inh ('h11mbn', l"mlirrh ('rrm,rJ 
l)ic11ono1r,, p. 1144 
the-rm.id m1mk11l crrkl nc,: 1hcrmod} namtl'S orlgan.itcd a~ the :aud) of the 
reln11omh1p bctwc,:n mcchan1cal und thermal energy (the energy as oc1a1e<l w tth the 
disordered mo11on\ of the atom and the molccul~ wtth an a uhstancc). Inc !iCCond 
h1\lo ul 11termodynan1tc\ ct hnuts on the crfo:1ency of \:Onvcrttng thermal energy Ill 
wor~ that 1, mdcpcndenr ol the ma1cnah used in the prOl.'CS~. Such proccssc- arc used 
,n both fo sil fuel ru1d nudcar clcctm· po11.cr gcncra11ng nlants JW Kunc and MM 
tcrnhe1m· PhJ k~. p. U,o. 
rhunum: (sym1'!ll J'h, a1om,c number 90) a h1ghl) rcacll\c rlcn1rn1. It 111:cur in a 
"'1dc \lll1c1y of mineral • 
•horlum: procttsma mrthu<h nf: 1hm111m 1s a knile mare ,J trom 11.h1d1 a fi, tic 
1s.1rope of uranium 1tJ-~J'iJ cnn he !,red and u,cd 10 lua:I la I brcc:<ler re,c1or~ . 1l1e 
apphca11011 of the tho11um C)dc \loll, ad:nowk-clgc:d m 1958 1Dr AJA Roull ' Propo cJ 
101111c Energy Re carch nnd l)c,rtopmcnt Pro nunmc) a u lung-term tuture 
1>0 1h1ltt) , AR Ncwby-Frai.cr. ( hatn Rrachon, p. 40, Reild~r-• Otgrlit Gr~111 
Fnnclo1111edk Oktionar,, vol 3, JI 1.5.l!J. 
thorium pru~inct: (geology) thorium rtg11•ns (1111.•,1 } ol tlie earth. BH Rrock et al · 
• The Geolog1L11I Bac.:kground to the Uranium lndu~try", l ran1um In ~uth H,1c1 . 
J94fi . )956, \OI,). p, 216 
T:ltT: tr11111ro1oluenc • a high e,ploMVl". ( 'hamber', Tl'tnlitth l'tnlHrJ n, tiun11n , p. 
1176. 
torbernite: a bright green rad1oactl\e h)drou~ pho phat~ ol copper 11nd uranium 
Chilmbtr', l'~tntkth l'tntur)' D1clionar~ . p. I Hi I. 
rntn mu1111ion: a changing tnto a dilkrcnt fonn, nature l1r ~uh t:in,~ Cl>pcc.:1ally that lll 
one chemical e'cmenr into ano1hcr: radium transmutes JlOntancou,ly m nature to lead 
(,11om1L" nur1b•• d;?); 1an,mu1a11on 1\ achieved b} bomhardmg 1111 element with 
n cclerateu a• · 1c panicles. ~u.:h as alpha panicle, an<l proron\ Read•n ' n, C$I 
l.ibr11r)' of Morr,. Knu~lrdat, vol . 11 p. :?:?}, 





l '-235: uraniurn-235, see "uranium" 
t•-2.,s: uranium-238, ... c "urann1m". 
l 
1
nll ~eparu1ive work: Fundamen1aJ measure of work required 10 ~cpara1c a quaniity of 
1;01opic mi.uurc imo 1wo componenr pans. one having a ht(lhcr Jl(.'rcenrage of 
rnnce111rat1on ol the desired isotopes and one having a lower percentage. (see al~o 
tails a~s~y) McGraw-Hill Dictionary of Sdentlfk aod Technical Terms, Jl , 1450 
uruninlte: heavy black radioactiVc uranium mmer.il. The terms "uranmite" and 
"p11chblende" are often used syoonymou~ly Rogers (1947) suggested lhat the: term 
·uramnne• \hould l>e applie!.I to the mineral consmmg essentially of uranium mode. 
The} differ m specific gravity and water contenr . The Associated Scienufic and 
fechmcal Societu:s of Smuh Africa: Uranium In South Afrk11, vol . r, p. 86; McGr11w-
lUU f:ncJclopedla of Scienct and TrchJmlollJ Teritt\, vol 19, p 86, 
uniniurn: clement: \ymbol U: a hard whne me1al found in pitcbhlende and u1 other 
minerals, The clcmenl uranium b campused of three d1ffercn1 i~olo~~. These an: 
uraniurn-.B4. uranium -235 and uranium-238 Uranium 234 consNs of 1)2 1,rorons 
and 142 neutron~ Uranium,23.S con\ists of 92 protons and 143 neu1ron:. . Uramum-
238 consists of 91 proions and 146 neutrons. Uranium 23.5 represem.\ uni} 0, 71 
percent ot the total. Uranium 2J4 represents a negltg1hle amoun1. llr:.imum ~ 18 
makes up 99 percent of the metal The arttficial fis~10n ot uranium. "h1ch release, 
huge ,1muunts or !:llt:'rg} . rronde5 !he b,ms nf nucle.u po\l.cr. JW Kane and MM 
.'i1ernhci111· PbJ,k,, pp. 765 767. 
urnn1u111 enrichr11tu1: uranium 1s cnrn;hed when the amount of the bO!opc curamum-
235) has lx--cn 1nc.;rcased aho\'e that occurnnf m nature. When uranium is cm1d1cd the 
pn1pon1on of uramurn,235 I\ mcrcased nor by adduion. but suh1rac11nn Uramum 
..!ll! 1sot1>JlCs arc si.:parated our rncrcasin!_{ therefore the pen:cm<1ge uran1uin.:!JS. 
Should ;1 count I') , rlu:,cfore, 1x1ssess a facilll) to enrich ura111um to J ,5 pcrcem dor 
fuel purpmes). 11 1s capable nl separnung our 80 k1lugra1m from 100 kilograms ot 
urnmum-238. To get 10 90 peri:enr uranium-.B5 1rnatcriaJ fo1 an mom,c oornhJ unly 
19 kilograms ,>I urantum-238 rnorc would hnvc 10 ~ removed. Most of the work 
would already have been done:. Therefore. a counr11 possessmg a plan1 10 enrich 
fuel. ts thrt.-c quaner~ of the way to" nrds making an implosion a\scmMy. N Moss. lht Pnhtk, ofl1raoium, p .21 
method, or enrkhmtn1: 
• the l'tnlrifuge proc.•e,, ot botupe ,epannion: tn lhts process the heavier 1so111pe 238 1, 
,pun to the oul\idc, a~ 10 a cream ~eparntur. 
• the cul111ro11 ,),trm of isotope ~l'p11r11ti11n: tn the calu11on process. uranium 
telralhlonde was ,harged to the ion ,ourcc nl an ekctmrnagnetic 180° ma,s separator 
rcaJutron) and 101111c.-d. fhc heam~ 111 U-23~ and U-.238 10m, which were separated in 
the 111,1gnc11c ltc:ltl . were cullected ~cparately m ind1v1dual po,kcts or a collr:cror rnadt> 
of gr,1ph1u:. 
• the 1111\euu., difflb1011 proct,\ of L,otopc ~ep11ration: in this process, gaseous uran111m 
he:itafluoride •~ diffused through barnc:rs, or tilter&, more molecules containmg the 
lighter i,oiopes, uramum-.:!J5 pas\ through the filter than those contaming the heavier 
m,t<'JW, slightly enriching the mi \lure on rhe far side. A \equencc of several 
1housa11d stage:; \I.OUiu he nee\!cd to enrrch the mn:ture to 90 pcn.:cnt uranium. 
• 11;1seous dlO'u~lon rni>thod (an txplanation by Dr A.IA Roux): To ermch the u1,1111u111 
,o that ii~ U-235 rarill ol 0 ,71°0 (a, in the cw.e in natural umn1um) ,s rncrcased 10 say 1
10° o. the ~eparation procc~s \\.0uld ha, e to be repeated several lhousand time,. Fach 
\tagc ol cnrkhmenr would cs\eotially Climr,rise three hasic cornpo11.:nts a compressor 
10 pump the ga~: a heat e,chnngcr to get rid of any e,cess heat and a me111bram.• ,c,sel 
111 which the scparution takes place Tire spcc1ficu1ion~ of1he componcnis. 1h,1t ha,c to 
be huilt it110 ,ud1 a plont. are ""trctnc:1)- c,act, because the feed ga.\ uranium 
he,alluor1de i\ h1ghl~ corrosive and c,tremcly poiso,1.ius and ilmpl} J\ ,tctive as the ga, 
( 
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lluor1ne. fn 1he pfan1 nlf the unm1u111 he,afluonde g.,~ 1s under pres~ure (usualf) kmcr 
than the atnw\phenc prcs\ure) and be,au e 11 ,s h1ghl} con-o"\e, 11 is esse1111al that rherl" 
1~ ah,oluld) nn air, oil o~ "ater \.ipour leakage. Water vapour. especially, rna} nor 
cmer 1hc S)Slem. hccause ur.. m rhe presence ol water \apnur. 11nmed1arel) 
dewmpo,e~ imo UO,f : nnd 11£ and the l'O,r : prcc,pnatc, as a line uh~tance nn thl' 
,,alls (nl' the ')Stem) and esp~,1.1II} on the d1lluswn rncmhrane "here it ca11~e~ the 
blockage of the mall pore, I he "-hole \)stern has, therefore, to be ,nadl• ll·a~pr0t1f tu 
\tnndard~ un~mmn m con\ent1unal m,mutnctunng I or c,amplr II i• spl•cilied, thlll 
max11num allowed lea~age of a large \alvc 111 the '.),,lem ur through the c.:ompre~sor 
.:asmg "-Ith all it< conne,tmns. ,lmulJ 1101 be more than ahoul I cc p.:r .)ea,. ii lhi: 
component ,~ placi:d 111 a ,acuum. 
I hi: J11lu\lon membrane' 11\clf ha~ lo be manula1:1ureJ from ,na1cnals that are 101ally 
rCSl\lan1 10 lhc h1ghl} rnrro\l\c hcxafluonde and, therefore, 1he cho1c.:i: of ,unahle 
manufacwring ma1enah are limned and \ inually nnly, md.el, alumm1um or poli1e1ra-
nuorn clhylcnc are \UIWhk. Effcr11ve mcmhranes must hne ma)t1mumir.1ro~11, . bur 
1hc pore~ ,huuld no1 hc larger 1han 100A • m d1amc1cr ( I cm = 10 A•,. 11 " • 
therefor.:. e,,cn11al 1ha1 nu ~uhs111nce ,hould be formed 1ha1 c,1n hlock
1
,uch tin) pori:s. 
t\ddumnall} , 1he membrane ha., 10 ht· e\lrc:mcly Ihm. about /
18 
mm nw 
rnanula1.1ure of thc,c membrane~ 1s cx1rcmcly difficult and rcm:uncd one of 1hc doS<.· 1 
guarded ccrets of 1cchn1l'al ad,anccmcnr of 1hc 11me. So hrtle 1s puhh,hrd 
1.·onlc:rnmg ennchmcn1 1echnolog_~. 1ha1 C\CI) coumry vinu.illy has Ill start lrorn the 
hcgmnmg. AJA Rou, : "Uraan,cl'T)king·, pp 11 - .-?J , 16•17; McGraw Ifill · 
f.nc,Hlnpatdia or Sdfntt ,md 'I tchnolog) , vol, I 9, p 85 
• liouth Afrk.in pr0<:e,,: II, gre:ucst advamage "a' 11, l11gh ~C'parallon lallnr. Or 
,gn1llcarlle ",is 1ha1 all procl·s, pressures 1hroughou1 1hc sy,1cm "-OU Id he 
cumtortahh above atmo~phcm: and, ,kpcndmg on 1hc I) pc of "ccntnfug.:· used, the 
maJtunum process pre sure "uuld he m a range up 111 600 kPa ( fl han l"hl lJI • 
partial prcs~ure "ould hc sufficu:ml) lo" lO ehn11nate the need tor proce,~ heating 
durmg plant upcra11on, and the ma1umum 1empcra1ure ai the compies~or dch\ll'I) \\oulJ no1 e,Cttd 75°C. 
An 1rnportan1 fl'alurc ot 1hc: scpara11011 element~ of rhc pro<:e < 1s 1ha1 they can also hc 
u,cd lo yield high pun I} h) drogen in a smglc ,1ep ,ep;ua111111 ot IJI • trum h) drogcn, 
when led "-llh material 01 appro\lma1el) the cnnd1cd ,ircam cump<h1t1on Separation 
lactors greater than Ill 000 tu l 1n n mglc pas~ can ea,1ly he achieved, This feature 1s 
mrnrpora1cd in 1hc enrn:hm~111 proces, 10 make gas ,eparl!llon hy frec,ing, at rhe hlock 1111erfacc\, unnece,,al) . 
A valunhle feature nf a plan1 ha cd on 1h1, proce , 1, 11, \Cry low ura111um rnvemof) . 
wh"h rc,uh in a \hort ca.~cadc equ1hhr1urn 11me. of lhe order of lti hour, for a 
comrncri;ial planr enrich mg urnrnum 10 J percent tl2.H . 
As tar as energy cnnsump11on 1s c:oncemLtl, the 1heorc11cal lll\\-Cr limn Ill 1hc ,pcc1t1, 
cnerh) Coll\umpuon elemcn1 can he ,hn"n 10 be: about 0,30 MW.hl~g .SW, The 
mm11num figure 1h.-1 could be ohtainl'd \l llh laburatol) )Cpara1mg clement., 1s ahou1 
1,1<0 MW.hlkg SW, ba~l'd on ad1atia1ic compre sion and 1gnonng all ,y,1e111 
mell1c1cn.:11:s . II "as not bdiL'\cd tha1 the energy consumption could in lht· sh11r1 term 
he dra,11,all) reduced. the d1screp.111cy bt1w e:n 1he above figure, illustr111~ that tht: 
pn>ec,s ,1111 had a large de\elupmen1al potential. AJA Roux and Wl. Grant . l ranium 
• nrichmtnt in Soulh Afrtca, Pre tntation lo 1:uropun i'llucftar Conftrtnr,, Pro1:es, 
DL-scrrp11on, April , 1975. 
~t.•ie, or tnrkhn1tn1: When Dr Gram dc,1gned the separa1mg elemem (Vortex tube> 11 
had one particular fcmure: 1he uran1um-lx-anng ga.s that entc:n·d the module wc1ulu 
lea• c the m,l(Jule m two slrt'am,. one enrirhcd and one dcplctl'll ( J'he e\ 1dc111 IJdur 
.c.:h1c,ed by thl\ 1ypc of ,epara11ng dc\1,c 1s asymmc1n1:al. 1.e the cnhanccmen1 ol 1hc 
1~01op1L' cnnccmnuwn ot 1he cnr11.:hed .,!ream produced h.>- the device 1s 'lg111f1CiUltly 
more tha1 the c:orrc,r<mdmg redu..:1ion 111 ,nc cnncen1ra11on 01 1he depicted ,1ream,) 
fhc uranium con1cn1 ot the cnmhed •:,e..tm wn., about one l\\ ent ieth of lhc depleted 
meam. Dunng the lollowmg ~,ep. in 1he following m,ldulc II would be further 
,lot 
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enrrLhed, hut only '"'h a typical f:it:tor of 11pprornnatc:ly I ,03. In other ,rnrds. of the 
lct•d mcam had one percent of .BS isotope:, a~ 11 entered 1hr module. it •1;ould ha,c 
1,0, percent a\ fl lef1 the module Progress would bc slow - the ne~t si,1ge would 
progre ~ to 1.06 pc1cc111 and ~o en. If the cnnchmem procc~s w~ rlpcatcd thin) 
lime~ one would eventuall) gel to 2 percent. The~ ~•age would have to be conncctl"tl 
ont• afler rhc other, rn a *ca~c de*. lntun,.,. 1<·1Jh l)r Haarhnff, 18.7.1989 
ru,.011, for th, hlah c,hl fan rnrichmntnl facUil) : 
• urap1um enrichment Web an expensive undenll1ing. Thi: lwo ur:inrum i~mope~ th:11 
have to bc scpara1ed, U-235 and U-23k, only dtfler oy lhl\.~ mass units, while the 
rna~s diftcrcm:c: ra110 t . 
' ll8, therefore aoou1 1.25% 
For cumple: 1n lhe c:paratron ol hcav} and light hydrogen isotopes, tne drlti:rl'n,l 
octWl"Cn HD and H1 t~ one ma~s unn and the ma,\ d1lfcrcnce rat11l 1:, 50"' . lksu.lc:, 
th,~. ur.in1um ,~ a hard metal wuh a relatrvely high meltrng-p(irnt (about I 125"C> 
There are no uranium comj1ounds ,,.~ccpt t.rarnum hcxanuonde> that hu., a low 
meltrng-porn1 or that arc workahle and ea.\lly a,arlablc Uran,urn heunuonJe I the 
onl) compound of uranium tha1 hM heen applied a feed material m all thr 
enrrchmeuts pn><:e ~c~ m 1he world . AllO\c 65 C, 11 rs a gas \lllh pressure:- 10 .... cr 
thanl,Sbar. JARoux: "Uraanvcrrykrng*,pp 11 -12 
uranium f\ln1ction from aold ore: ~~-c al,o •methods ol rl'CO\enng gold lllld ur;u11um• 
the nuclear use~ ot uranium demand high purny m general, parucularly a high degree 
from ci:naln rare materials, as 'ACII ns from cadnuum and horon, :ill ol which ha,e 1hc 
ao1l11 10 ah•orb ncutronc. The e,1rac1mn from 1he gold ore 1s 1he hn;r stage fhe 
first uranium fl-Covel') plants cmplo\ed a uranium proces\, narncl) an 1on•e~changc 
sy,1c1n m whrch uranium l>ca•rng 5olu11on was passed through bcJ ,11 resrn• contarnc.l 
1n drumhl.c columns. A 1wo "ay e"hange took place, w11h the olutron g1vmg up II\ 
uranium 10 1hc re m and rece1nng nuu.1: rn return When \atura1ed wuh uranium, 
1hc rc~rn l>cd "ere 1rca1cd w11h a 111m:d olutron ol nurrc acid and ammonium n11rn1e 
'Ahrdt drew our the ur.in1um rn ii concentra11on l"n 10 1wcn1y trmc, i'I.\ great U.\ m the 
or1gmal \Olutron The rc ultmg "elu:ue• was 1hcn neu1rah~ed with an11n,1'1ia and 
tran lormcJ mto a bnghl )'Clltiw prc~1p11acc, amraonrnm druran::te (AOU1 (SAL.) 
l ranium: South ,Urk-,1'~ -.unenll \\ufth, Public Relatwns Dcpanmcm ol the Chamher 
<•I Mme~ and the AEB of Sou1h Afm:a, 1982, pp 8 9. 
ur1111ium hf\11nuoridr ll t',) : •~ u cd rn the ennchment 1>nxcs, nnd can Ile prepared ll) 
nuoriurng thl" mernl, an ol1de, uranium tctranuondc, or ocher L'1rnpound\ w11h 
nuorrne. hydrogen t1uonnc, or halogcn lluondcs The leaM amount ol lluonnc ,~ 
needed for the llu,mna1,on ol urnnium 1c1ralluor1Jc, I hrs rcar1111n, the has,, of 
methods lor rndu,mal prepara11on ol uranium heulluo, u.le, o~:cur, ar high 
tempera111rcs, nhove 400°C (470° F• ). The he\anuc,r1de may bc handled .t\ ga~. ,0hd 
m h4u1d. S..:cau,c thl\ pnx:c ,, h~c much of the 111dus1r1al chcm1,try ol uranium 
rnmpounds, entaih maJor u,Ji;c of highl} corrosive nuorrne and lluonne rnmpounds, 
highly oph1'tic:tteJ ch("1111eil cngrnccnng 1ecnn1que,, 1andard, lll\J equipment arc 
rcquircJ , En9clopardia Brnannkill , 15th edumn. 1987, ,01 . 21, p. 435. 
uranium m~t,t: :t> ·ammcmum d1urana1e•; the prepara11on ol uranium metal· ol thc 
many procc~,cs tha1 ma) be used tor the preparation ol uranium metal the one in 
almo t uni11er~al use employ, uranium tetralluonde with magroc"um a., the reducrng 
agent , used lor the preparauon of uramum hc,unuonde. w9clopudi11 BritanniG1. 
15th cd111on, 1987, ,ol :-!I , p. •B5 . 
uranium metal phu,: a round ma,, of uranium rnc1~1 ;1bo111 I cm rn diameter: 
natural i.lran1um luel clemcm, used m 1he PELINDUNA pm1ect. AR Newh)•ha,,cr, ( h11n Ruclion, p. 109. 
un111ium o,idr: ,cc ·ammonium d1urana1c·. 
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uranium pro~inc,~: <geologyt uranium region (areas) or the canh. BB Brock ct al: 
"The Geolog1cal Background 10 the Urani11m lndumy", I ran1um in '-outh .\fma , 
1946-1956, ,ot I, p. 21. 
ur1mlurn ilic:iltr:s: (geology) magma contammg compounds of ur:.murn and silicon ,111d 
uramum and o,ygcn; when the magma cools uranium depo,11~ arc lormcd; \lh.:a,c 
are the mo I comm<m group~ of COTT'f"lUn<ls m the earth. Rnden' Digel Ubrar) of 
~fodern l\:no~ltd&e, vol. 1, p. 82 . 
uranium letranuoride: cc also "ammonium d1urana1e"; 1m;x>nant m making uranium 
metal. 1 produced hy reawon of uramum dioxide w11h anhydrous hydrollitoric id at 
450° • 600°C (1140° - l 100°F). The higher the temperature the more r.ip1d the 
reaction rate, but a practical upper lirn11 1s 1mpo eJ by the ava1lab1l11y ot \tru~1ural 
mau:rials and equipment able to withstand iuiiek by hydroOuoric acid and the nb1hty 
10 comrol the reaction. which produce~ comiderahle heat . t:nc,clopudia Britannica, 
I !Ith ed111on, I 987, vol. 21, p. 435. 
uranium-2J!I: uranium isotope 235; ~ "uranium". 
uranium-lJ!I cun ll!!embl}: gun assembly method: a projcc11le, a suh-crnical piece of 
uranium-2.~5 (or plutonium 2W) would be pl:iccd in a gun h;&1rcl and tired Into a 
target, anothrr sue cnucal piece of uranh1m•lJ5. Alter the mas wa.~ JOJncd (now 
\upcr-criticall a ncutmn sou1ce would ~tan the chain rcncuon FncHlop111.,dia 
8ritnnnk11, 15th cJ111on, 1987, vol 29, p. 579. 
urllnium-2.'lll: uranium t 'JlC 238, sec "uranium•. 
\' 
HI niculi"" ' hght (in weight~ mineral . Contains a laige pcrcen1agc ul rmca 
( ham be, , rwtnlirth Ctntury OictlonarJ , p. p . I 228. 
,ortn tube: A tube causing a wh1rhn action of a gas (1f blo~n into the lube under 
pre ure, . Sec also "51agc!I of enrichment". HI. de Waal t nH'frr)l.rna ,n dw 
Republrtlo. un ulll-Afrilu, p. 14. 
I , 
1lnc: blui h-wh11c metal he clement; atomic ') mh.11 Zn; re~l\tant to Dtlll(,sphcn.: 
corro ion. Chambtr', Tu,nticth Crntur Oktlonary, p l:'.99 
zlr,onium: whntsh metallic cicment: prtpan:d h) the rcductwn of zircon: atomic 





I.I Uoc,1,.s and diumu1lum 
Akchum. M1thacl A modttu lnh0Ju<1inn lo lnlnn.ulorull I.a~ 
Ruuilcdgc London, I V92 
Oarbt-r, lames nnd Rarn:u, John ~;ouch Africa' 1-·urdgn " ht), fht 
• rch ror ,11,cm nd Sccuric, 1'A4S-1988, South t\lrtcan 111 t11u1c: 01 
ln1cma11onal Aff&Jrs, Cambridge • mvt.•rs11y l'rc , 1990. 
Barbc1 , Jame I hr lln SJ Rc·I lion l,ip, Heineman liducmional Boob, 
l.ondon. 1983 
Bn~tclnwui, f purthdd' Rtluclunt Undr. flu~ U11ilcd Shlh.>s "nd 
• uulhrrn r,trn it. the• Earl) ( 'old ""\· O.\f.ird lltuvrrilly Pre · 'cw Yorl.., 19il.:l 
Ccr.cnka, Zdenek and Roicrs, R rbiu} 
London, 1978 
Churrh1II, Wrns101• S· 'lh S«ond \\'orttl 1 '" nd ,lfl ,plloauc un rhc 
J r!i I 1145-1957, r.ll!scll L.,ncton. 1957. 
Cl11rkc, lMnc, Ho k lo t-11r1h. So111h Afrk11' t'Jn h111111c:1111t1 Ch 11, n1tl~. 
Sou1hcm 8001; l'uhli hm. Balfatiy House, 1991 
Cock J and K01.:h1 Edl11c:' Going <,rt't'fl, rt'flpl~, PutjtJ.-, und lhe 
fmhonm~ntinSuuth frira . OxlordU111\crs1t) Pm~· ' ape lm\n, 1991 
Cac11cr, PW en le R1111x, JII Crcds) Ill~ ~u lonah• l'urt,>, d1tl 4 . I l·G· 
Rl,1C,nte1n1e1n, 1986 
<'ohc11, Warren I I lit C1u11hrid~l' Jli~lorJ of' \ntl'lil-1111 •ordgn Rt1111i1111\, 
Vol I\', Arncn,'a 111 1he 1ge of SO\ 1c1 Po" er 1945 199 I. C'amhr tiJg.-
llnl\er II) 1•ms, 1991 
D.maher, ~ : 'I ht Pt11itk1d t~coru•m} uf l S Polit} 'J'o\\itrd South .\fricia, 
Wc\l\lCW Pre~, Boulder, USA, 1111(5 
l>aHnpnn, I Rll : ~1uch Al'rica • A Modl•rn Hi~llll'), Macm1lla11, !91!0 
De C'onll~, A· A Hi,tory or merk1tn l·'orl'li:n rolk}. Setond ed11ion, 
C'hark So,;rthncr S,H1, ' Ne" Yori., 1971. 
UL' \'1lhn , l b'I · HS ndion~ 1111110,1 South Afrku. ,\ lfofodml 
nal),h of thl' ~a111tiuns l'ump,llgn und h, h11plkutf11n~ 1946-1993. 
l/npuhlishcd l>. l>hil. l"hrns, lhmcr 11) nf S1cllrnhosd1, Januilt) 1994 
Du 1'011, Pierre rcmer r1u,~, H.i1.rg,dnlng rattle for cb.an11lng Suulh 




Dulle' , For tt'r Rht•,1 , 'fhl.' l nih·d Mal~ ,Ince l8fl!i. lln11cr ii) of 
M1d11 im Press: Ne"' York, 1971 
l·dcs, {Jn A., : lhc: l nltcd St111r.s 1md the Gl(,bal ~truggh.• for Millcl'llb. 
lJOI\Cl)II) nl Tclta.\ Ptt•~, ·, Aumn and Lnndon, 1979 
Ergnng, R1•hc11: Eurolk! ,Ince Watnloo. lfc:.ith: l/SA. 1961 . 
Founc, Rr,md Bnmdpuntt•. I 11fclhcrg Kuapqad, 1991 . 
GdJ1•11huy~. Deon. The l>lplomuc} of bohltion Soulh Afrlc11n Fun:ign 
Polk) Making, Pt1bh~ht'd for the South Alrn;,tn ln~•11111c: of Intcflliltmnal 
Aftu1r5 MornullMi South Alnca, 19114. 
Goorlay. KA 'fhe World or \\'"'''• t>ilcmmit~ of lndu,triitl Dc"eloprnmt. 
~•etl Books I.Alndon, I ~91. 
111\nak, H. Soih.-1 t'on•ign PoliQ incl• the l>t.-ath or ~1illl11. Routledge am.I 
Kc:gan Paul: ).(>ndon, 197.!. 
U:u1cc. Wlllt,m1 led} "11h Kuper L, McKaj V and Munger m,· South~rn 
Afrku and the l 1nited States. Colurnh,a Unl\'tr 11y Press: Ne" York and Londu11, 1968. 
Hanco\:k, \\K Sinuts. Vol 2. fhe 1-'ield ut , .. orce 1919 - 1950. 
C.imhndgc l/mvc:rstt Press: London, 1968, 
Harmon , TR, ct al 11:ds). f'rluciplc,1 of lnh·rnal l\lC'diclne. MlGraw,lhll. 
New York, 19112 
Hanmann , fmlrnd: II · Tht• Nl'l\ AKt' or Amerkun • ·oreiin P,1fk} . 
Mai:Mill:ui· Ne•., , ork, 1970 
Hartmann, Fmlcrid. H The R,·l11tlon~ ur Nations. Macmillan. New ,mk. 
1978. 
lkrkcn, Gregg. The Winnlo.: \h-apon, "fhc Atom1r Bomh In the Cold 
W11r 1945-l9!i0 l'nnrcton Univcrsit' Press, l98!i. 
lkwlcu, RG and AndcN>n, OE• A Hl~ton or the lnlttd St11lc,; Atomk 
t:m'rJ) Commi,slon, ,ol. I. The New World, 19.W-1946. The 
Pt•nm~l\ama ~late Uni,cr~it} Pre~~. 1962. 
llcwlc11 , RG and Anth:1,1111, OE A llhtor} or the United St11t~ Atomk 
t:uerg_~ Commission. ml. II. Atomic Shirld 1947-1952. llnned States 
Atomic Encrg} Cornm1"11,n· Pt•nn,} I\ ania Staie tlnl\cr II)' Pri.·~,. l Q72, 
llodrng. A· lundfontcln fat.1tcs, 1'ht' l<lr,t llundn-d _H11r. lloll.trJ 
8cthultc, l9l!o. 
Houghmn, 011 : The South African Econt1m), O~l,1rd lJm,cr~tt~ Prt·\~: 
C.;tl'>C Town, -'rd 1·ilttllln, 197.t 
Kant·, JW anti Stcrnheun. MM· Ph,>~ks. John Wiley: New York, 1988. 
Kennan, Gcorgt• f ; Th, Nuclear Delusion, So~ict-AmtrlcllD Relation, In 




• •· •· ·'lo~ • ' •1 ' I' ·, ,,:f .. , 
. ; ·l - . , •··,· 
. . , . . . . ' . . 
• - • ' .' • I \7'1 • .. . . . l . . ' . . . ,. . . ..,. 
Krnn..n, GJ . American Olplom11q , 1900-1950. The: trimer II) of C"hka£1l Pre,~. 19b~. 
Lale, -\: <.:autlon 11nd Conrrrn: rt1e !\faking or Amerir110 l'ol19 to~11rd 
Soulh Afrk11, 1946-1971 , PhD fhc~is, l'rint·eton Un1vcrn1), NJ, I 974. 
l.c Rm Bennc1 , A· lnkrm1tio11al f)raant,..ation~. Principl~ 1111d hi.uc,,, 
fourth t·1htmn, PrC'1111cc-Hall lnicrna11011al Inc: New Jcr ey, USA, 1988. 
I t·Hn, Jock: Tht Stol") of Mlntek • 193-4-1984. Techno t·conom1c.:s and 
Information D1\ 1'1lln ol the C-oun..:11 for Mineral fechnology· Randburg, I 91!'i. 
McKmght, Allan ,\tomk S.1ft-guard,: A Stud) in International 
,trinC'ation. lJnitc.'ll Nnt111n~ rn~111utc for l'raming and R~carch• New hirk, 1971 . 
\.fcado\h, DH, \.1catlu14~, DL and Randcrs R. Be_\CJOd the f.imlt, , 
Earth\can Puhlicauons London, 199.:?, 
Moore, rG; Uranium t"michment 11nd Public Polk)'. Stanford · ICJ78 
Ho•mnn, Sl:, C1,111magcr, IIS and lcuchtenbcrg, Wf· 'fhc grn11th or tht• 
',meri,l1t1 Rtpuhlic \'111, 2. Sl'\cmh rdttmn Oxfurd l 'mvcr Hy Pres~: 
• ,cw Yori., 1980. 
1os.\, Norm,111: The: Politics or Urunlum, Antlrc: Do:11sc:h 1.ondnn, 111111 , 
Millier, cr:.1 (red): \')fbondcrd ,luiir Suld-Afriluutnse Gt-skitdl'llh, 
,Vatlcrnica Pn·r,ir1,1, 1977, 
Ntwh, f"rmcr, AR : < h11in Rt'11ction Atomic l·11c1gy R.•ar,l : Prt•ron.i, 197•1, 
011\cr, I( 11nd ,\11n.irt\ A Afrk11 \Ince 11100. C,unhrrdgc Umvcr,it) Pre,,. Cambridge, J<l71l . 
Pel,.cr, AN: Uit' Vrikancr-Rrocdt•rhond, lakflx-rg: KijJpstad, 11)79 
~!>ocmnn, HM: 0!1• ftrrn:derhond in die Afrilul!ltr l'olhlek. Aktudc Puhlik ~:cs: Pretoria, I08.? 
Sct>uhr.. GD Di• On:wil..Ktling un dfc Pollticke Denkc rnn dk 
Atrik,,ne:-, l)(c: \'IIJ , 1939-19~8. Pcr~kor: Joh:\llnesbur6, 1984, 
Sct•l·l, G!). Het11,1i;: t'rt Smuts .:r1 die Brlt-t ftyk. Tulcllx-tl: : Kaap~rad, l'}i5 
SJil:IK'e, JE. Hq111hllr 1.u,Jcr Pre~surt•, A Stud) of South Afrkun l-<1rt>ll(n 
Polk). Ql[ford Unt•u~•t1 Prt'~s. h1ndon, 196.'i 
Speron\ JIJ: 'fhe f'olhll'r.1! UL'd Miht»r} 1-·rJme~orh.. For~rgn ln~cstmem 111 
.Souru Alnca S1ud) PrnJct·t F'Jr,:· !'o:t -l . African Puhlu;a:ions Trust, llpfl\;1!,1 
Oh ·t Center AB: Upps;ila, s~cocn, 1975. 
Sk'C.'nka np, W1flem; South Al'rka'i. Bordl'r Wur, l%6-IQ89. ,.\,hnnri. Gibraltar, t v!!9 
Stellenbosch University https://scholar.sun.ac.za
0IJ) l\1r, CR Coo) I he lmcnliun.\ thal rhnngrt.l lht \\or-Id , An 1llustratc:d 
Gu1d to Man ' Pr 11cal Genius throu h rhe A c The kc:adtt's Dt c: , 
A ~OClllll0n Um1t(d l.ondon, 1982 
J110m on, l>aHd 1-urope inre '11110Jro11. Pen um M1Jdlc: c.\. K, 197 
Ularn, Adam 8 I he Communi,ts: 1 he '-ton of l'tl" l"r and l ,ml Illusion., 
19-'8·1991. Chlll'lc Srnbncr Sons· \I m1llan, Ne\\ Ymk, l91'J2. 
Van dcr Poet, J (ED)· Stkction fn,m lht Smuts Papers. Vol VII 
Univcr II) Press: Camhndgc, 1973. 
Vandenbosch, Army South Mrka and the World. I he F111dgn Polk,> of 
parth d. The Umvcrsuy Pn- of Kcntucl:y, 197C 
W1ll11uns, Tl (ed) A Bioi:ruphiral Dlctlonarv of Srlcntlm. Adam and 
Charles Black· London. 1969 
\ 1lson. I and Thompson, L (c:d ) Th (hford llislm} of Soulh fricu, 
vol II , ~ulh fric I 70-1966, Clarendon 'hford. 1978 
\\ nghr , Michael (cdJ • ille World at M1 •·, The Hl d• 1' nig I 
Illustrated llislon of World War II R~~r•s Digest Ai• "'I01ton Ltd 
l.ondon, 19 9 
't crgm, Darnel · .Shallerrd Peare. Ille Odglns of Che Cold Wnr 1u1d the 
:'li1Uional «urit.> State llou hton M1f0m Company Hoston, 1978 
I 2 Enq clop:,cdiae 
Datmnh. J ct al 8io1:111phkal Enr.>clopedia or Scientl\t, nd 
cd111on, rnls I nnd 2, In tllute of Physics Pubhslung: l.ondon, 
1994 
Dempsey. tW· facch,,ok or Scil'ner. Galic) Pre 
lmgl.tnd, 19Mb l.c1cc tcr, 
J>org,ctcr, DJ l·t ul (c:d~)· SlandarJ 1-:nQdopact.li11 ,,f South r,ira, 
Vols 8, " and 11 ' asionalc OJ}\OCJkund1ge llf NCT} : Kna,, tad, 
1970 1971, 
)bll, I' P-,1rker red). kGra"•IIIII. l>ktlo11111y of .-.Ckntifi,· and 
Trchnical Tt"11n,. McGraw-II ill. cw York, ,985 
\\ 1lllam, Cicdd1e (Cd I, ( ' hamt>c:r's T"l"nlitlb Cl'ntun· llkllon .. f'). 
Chanihcr. l.on,lon, 1%8. 
\\ho\ \\ho in .Southern Arrku, 19"8·1971. Combmt,I Puhli~hl'l'li 
Johanne burg, 1948 1971. 
~h·Gnm -llill: FnC.)dop:u:dfa of Scil'IICl' and TrchnologJ , Vol. 7. 
MtGra11, 111II · Nc11, York 1'"'2. 
kaidrr. O1ge t I 1h111n. or Modrrn Knn~kogr, H>ls I. 2, 
Rc.iders Digest A~ ociation. LonJon, 1981. 
I he Man.ball C,n end1,h lllu~tnurd [nc)dopardh or Scltnct and 
'h-chnolo&_\ Mar~hall Ca,cmJ1~h: I 1)aaon anJ Ne\\ York, l97!l. 
l 
Stellenbosch University https://scholar.sun.ac.za
I he !"ir" FncHlor,irdi11 Rrittanlca. \ 'ols. 2, 4 , h, N, IU, 11 , 12, 
18, 21 , lh, 29. Ftlkcnth r1.ht10n Ch11:ago, 191\7 
The Rcaden ', l>li,:~t Great Encydnp,1cdk Oktlonar) . Vols I , .? 
and 1 I 11r1don, I 1n,1, 
Sr;;hooncc~. PC 1Hoolrtd:l.1cun et nl : Woordehoek \Un die 
\rrlk1111n,;e Taal [Mc I • Ii Sta,11 drukl:er. Pretoria, I 970 
I ,J Hrochurt, and <kca.\lon11I Publlc11l1011\ 
1-:\kum, ten lmnderd jaar ,11n eltktrhittit In Suid-Afriku, 1882-
1982. (M,11111, lll!U. 
IAEA: Safeguurd , Alm,, l.lmilution, Achl,nrn(•nb. lnrernauonal 
A1u1m~· A11cncy: Vic:nna 1910. 
lnternatlonal Atomk Eneri:.l, \\hat It I~. '4h11t It doC'>. IAEA· 
1\11m1a, April 1978 
Pl'lindahll , Awm,r Encr11y Board. 1954 
sar11rl I . Atom,~· Encrg) Board Pret1,na. 1%.'i 
fhc Natlon11I An:elerntor Centre. Brod1url', 1994. 
Thl' WaJ to ,•rllndab11, A1om1c Energy Board, Aprtl 196-1 
Thin.) \'t•ai~ on the lndustrfal l>eH•h,pment Corpor.ulun ur South 
Afrk11, 19-10-1970. ll1111or:~ Pnnlcrs· Johanne hurg, 1970 
l l'llllium: South Arr ln1•., Mim·nil \\t·11llh. A101111l' L:nerg} l:lo,ud , 
undaicd 
lJI\OR, lJit Suld-Arrlk11, ~h Suld•Afrlka. lll.m \'.el111d,1h1 , a;ren 
datum 
20 ,-,-ur,;, lnt,m11tiun,tl Atomic tnerg,\- A51encv 1957-1977. lAEA 
AuMna, 1977. 
Dnppcg1c1er, JJ and Ou I 011 , J ,tn<l Wc,sl·I, , A (rnmp,kr,): ··1 hC' 
w1:1al cnvttonmcnt . S,1111c: mtcra<.:ttllns w11h the cnct~} crnnurny· , 
ln\11t11tc for Future Rcsc:,jtvh, UniH·r,11y ot S1l'llcnhosd1, l;ncr&) 
Nc:1~.slcue1 No. 7, April I 9!N 
Ouppcg1c:1cr, JJ and Ou J'o11 , J and Wc:~,c1'. A (CtllllJltlcrsL " lhc 
poltucal fmMuu11unal 1·nv1rmtmc111: ln~t111111onnl d1:111gc :mJ cncrg) 
pro~1,ion ' , ln\Ututc tor l·utun: Rc~c,trdi , lln1vc:NI} of 
S1ellcr.h1,5i:h, Energy Ncw,leucr No. X, Auguq 1989 
D11p1,cg11:tcr. JJ ,111J Du I 011 , J and Wc,,cts, A 1vomp1k"> 
"litructural chai1gl'\ m 1hc South Alnc:ui crnnoo1y and the 
unpli<.:a11ons for cocrlD ncL>;h •, ln,111ute for Fu1ure RcscJrch, 
l/nt\crslly of Stcllcnh.•si:h, Fncrg) Ncwsli:uc:r No. 9, Dcccmorr 
1989. 
Doppcg1c1cr. JJ .ind Du T'tl11, J and We sd,, A (1.:omp1lc1,) : 
•change, 111 1111crna11011al, rc111on,1I am! n.1111111al c:ncrgy pollctn •, 
lmtuuic l11r Future lk,carch, lJnive1,11y ot Stcllcnho,,h, r.n~t£)' 
NN\lcltc:r o 10, April 1990 
Doppcg1c1er, JJ and Du l 011, J and Wc"eh. A rcomprlcr,) : 
"li11v1rnnmc:ntal 11nplication~ uf cncrg) u1ih\atmn · . lns1i1u1r for 
, : . • I . ~ •., • • , 
. . .. .... 
I , ' 
I ' -... 
. .. . . 
' ; 
Stellenbosch University https://scholar.sun.ac.za
I uture ~ ar h l OIH'fSII\ of \ :nho ~h • t•rg, C\\ letter o 11, o,cmbcr 1990 
I> 1prcg1 ter JJ nnd Ou Io 
"bn trllnmcntal 1mph :.auoru 
I uturc kt'$Card1 l "" mil\ ,, 
12, Ocmt r 1991 
an \ uuren I· (mmpllers) 
IH \ Ulllt,11110:i·, In IIIUIC for 
is~h l:.in.:, 'Y cwi.lcuer 'o 
l)op1 ~•ctcr, JJ (co111p1lcr) l'h:: eronon11c and 1cc luucal 
cnv1mnm n1 ll1Gf! cconom1 ro\\th and lo\\ cnerty l·uturc•, 
lm111u1c for f uturc RlX'.1 ct! n , cutt ol Stel, 1bosch, l·ncrg) Ne\\skucr ,u ll l>«cmticr ,.,.,,, 
Van \ uurcn, I , Ou 1011 and Doprc 1ctcr. JJ l(",;,mptlcrs • I he 
natural ph) 1 I cm1ronmcnt an o, n tC\\ of rtne\\ablc cncr~) With 
pec1al emph, i1s on fucl\\ood", In 111u1c of l·uturc Re c rch, hn,.•gy 
Ne\\ letter o 14, September 1992 
I 5 Procccdin ~ of l'onfrrcn ~ 
Ptuc«cflng\ or thr lntcrnallon11I Confrnncc on the P t ful ti 
c•f toml, l'nl'fl':l • 20 Au wt 195~. Volume I. llntrcd Nauons. Nm York, 1956 
PrO<'ttdlfll: or thr Second lntnnntiomll Confrrcncc on th 
Pl-ncdul l srs or \tomlc fncrru, 1-13 &11Cn11bcr 1958. Volume 
I Un11cd auon 'c\\ York, 1959 
Proceedings or 1hr 'I hird International Cunfrh·n e un th Ptartful 
lls of tomic :FncrID, JI-Augu.\t 9 Srr,trrnher 1964. \'olumc I, 
Unucd auons New 'I ork, 1965 
I 5 I "r,«1fk rti It reft-rnd to in Pron•rdini: 
Emalvanm, VS. ,\d<lrc5s at chc llurd !ntcrnauonaJ 
Conference on chc Peaceful lJ c ot A1om1c Energy, I 
Augusc • 9 Scplcmhcr 1!>164, \ol I, Untied :'l.a11on, 'c11. York, 1965 
Cnbantu J and lloro11.11z J "f.r.in,c· nu lc.ir pov.cr•, 
fTI)('ffifini:s or th, I hitd fntrrnalional Confrrc:ntt• on 
th P,'ilrrrul lls~ or , tomfc .. n r '\, 31 Augu I 9 
Srp1cmbcr 1964, vol I, Un11cd lion , Nev. York, 196 
C1 lcr, WI · "file role \\h1ch nuclear pov.cr can pla) s an 
cncrg) source in the nc,1 25 - 0 )cars·, Proccc.llna~ or 
lhl· l11t,ma1ium1I Cunrtn:nu• on lh Pl'llctrul use,; or 
,\tomk f'ntrg_\, 8 ,\u u 1, ,01 I, llnhcu a11on , !\c\\ York, 19!\t, 
Common\\calth I>c-p nm 111 of :-J ltunal Dc,ch1pmen1, 
Aumalla· 
0
l-lr,1nc P,l\\er 111 Au rrahJ, I~ 5 • W04", 
Procerdings or th,• lnltm t1e1n,1l C:unftrt"!l l' on thr 
Pt'" .. dul u~, or '\tomi,• 1- nl'f'l.\, S Augu 1, \1ll I, Umtcd 
, a11on , Ne" York. l9'i6 
l>t- M 110s, BC and R1bc1111 JC "l:conom,~ ,1gml1cnnce of 
nuclear JlO\\Cr tor Br11111·, l'tocttdln \ of 1hr 
Stellenbosch University https://scholar.sun.ac.za
lnternat101111l Conft-n:nce on lhe Pt'11t·tful u.w, or Atomk 
Encr~, 8 Augu\1 1 \OI I, Unncd N:t1t1U1\ , Ne"' Ym:. 1956. 
Dcparuncm of Econom,c and S{,cial Affair, , Unncd 
Nation\: "World Encrg~ Rc4u1rcml't1ls in I Q75 ,ind .?ooo·. 
l'ron-cdlngs of the lnternallonal Conference on the 
Peaceful U!t'-"' of Atomic Energ)', 8 A11gusi . vol. I, llnll~"d 
Na11ons, Nt'w York, 1956 
Ma~on, F.S and ~taff of the Pe.icetimc Alonuc hlc:rg} 
Proje.:1, USA: "Energy rcqu1remcms and l'~onom11.' 
growth", Procet'C'.llngs or the lnternationad Conferenct• on 
thr Prau•ful u,e~ or Atomic EntrJI}. I! Augu,, . vol , I, 
U1111ed N,1t1ons, New Yori., 1956, 
Mcndiveltua, G; "f:ncrgcllc and thermal needs and 
re,ourc.:cs of rhe Argrn11nc Republic", Prm·ccdings of the 
lntcmutional Conferenrc on tt1c Pe-Jrcrul u,r or Atomic: 
1-:nrri:), S August , vol. I, l/nu•:d N1111on\ , New York. 
J9'\h 
Moua Rc1l'ntle, £. "The.: Uraz1Jran plan ol elcctr1ficat1on 
and 1he pns\lh1J111cs of atomic r•'" er· . l'rocccdln11.., of the 
International Confrn.•nct· 011 the Peacerul u,c\ or Atomk 
f~lltrJl.\, I! Augus1, \ol I , Un11cd Na111•n~. Nt1,1, York, 19.'io 
l'c.:nnc)' , ~tr Wilham: "Nucll.'ar flOWl.'r 111 the lln11ed 
J..:111gdom· . Proceedings or the Third International 
Confcrtnce 011 thl' Pe1m:ful u,,·s or Atomic fa1erg), .l I 
i\ugu,t • 9 Sc.:ptcmllt•r 19M, ~ol. I. United Nations. New York, 19M. 
Robinson. EAG ,md Danu:I GH . "The world ' , nc.:ed tor a 
ne"' source of t·ncrgy·. Prol.'et·dlng, of thr lntermuiomll 
l'onfereuc, on the Pe!lc:cful U.\C\ of Atotnie Ene'l:)', I! 
Augu,1. vol. I, llnirL'd Na11ons, Ne" York , 1956 
.Sc,1horf., Glenn T: · summ;.;y of the t ·onfl.'rcncc". 
ProcecdillJ:\ or the lhlrd hllt·rnotlonul C"onfttl'net• on 
the PeJcl'ful UM•, or Atomic f'.nt'~,. • . ,1 Augu~t - 9 
Scpremher 1%-1, vol. I, tJnncd Nations, New York, 1965 
S1:honland, BFJ. "Nuclear ent•rgy in Southern Atnca •. 
Proceeding, or the lntermttion11I Conference on lht• 
Pcuet>ful u..,es of Alomk F:oerg_~, 8 August. vol . I, Unned 
Nahons. Nt'w York 1956. 
Sh1:,·c:h1k. A: •Prospect~ of power developmcm in 
C1tl:hoslmak1a and the p,m 10 he pla}cd hy nucicar cncrg} 
for peaceful purrosc~ · , Proceeding\ of the lnlcrnalional 
Conference on the Peactful u~c.s of Atomic Encri:), 8 
Augusr, \OI , I, U11i1ed Natton~. New York, 19'i6, 
Sporn, P: "f:nl'ri) \OUrces en let:hnology•, (lle:mng 
before rhe Sub C'ommi1tcc on Automation and Energy 
Resour(es of the Joinc Commincl', Congrc,s of rhe lln11nJ 
17t) 
Stellenbosch University https://scholar.sun.ac.za
State , 12- lh October 19591, Procctdi11.:~ of lht• Third 
lnltmational Conference on the Pl'IICtful 11\t of Atomic: 
Entr>~, 31 August • 9 rrtcinhc:r 1%.t, \OI. I UnnrJ 
'a11on\, N~ York, 11165 
Toi,e, Gf\ ct al • f·uturc energy nee!!~ and the rolc of 
nu~lcar po\\er•, Ptocrrdlng\ or the lltird ln1cmalional 
( 'onftrtnre on 1hr Pcacdul U.\C) or Atomk t :ru:rg,, '.I I 
August • 9 Scptcmhcr I 96.t, ,ol. I, Un11ed Nations, Ne" 
York, 1%5, 
I 6 Puhlkatlon, hJ Sodt'tll'S 
Anhncusscr CR and \fa.,kc .S (c-J , I l\llntrul Dcpc~it-. or Southern 
Afrk11, ,ol. I. The Geological Socact) 111 Southern Africa, 19 6 
,\ socrntcd Sc1cn111ic Md 1 echnical Societies of South Afnca 
Uranium in Soulh frit , 1946-1956, v11ls I and 2. N-.C1,t1c<l 
5'1cn11fic and I cchn1c.tl ~ict1cs of Somh Africa fohunr,csburg, 
19'i7 
Bl)nard, IIJ, Atn Ii~•. IC, a11d Van dcr 'll'l"\\l', PJ (m,est,!)ator) 
l 'nanlum In South Africa. Ato1mc l:ncriv < orpc,r111ion l'f So.1th 
Africa, Limned Pretoria, lune 19 8 
llau hton, SIi red) 
Africa, ,01 I 
Johanne burg, 19(>4 
fhc Groloio of Wnl<' on deposh~ In Soullnrn 
fhc: Gc:ulo81cal Soc1c1y or uth Af11c. 
Stomu, CD (ed) South \frlr-,rn \line \ 'uhulliu:1. Chamber ol 
tmcs of South Afr1 a, Johar.or hu,g. 1!1111 
I 6 I rtides n·frrred lo ,,, l'uhllnr11Gns h) Soc1tlil'!! 
Druck, 1111 cl, I I nnd \'1 er, llll. • fhc gcolo 0 1 
ba kgmund or the ur:uuum mcfus•I) •. l raniun1 in South 
AfriC'll, 1946 • 1956, vol. I , A socrnted Sc1cn11hc and 
I cchmcal Soc1ctll' of Sou1h Afn a. Johrumc harg J 957. 
Burger, AP "l>lc rd en pcrle \1111 cl pouen, le: groe:•, 
Oit• mens en \) h,f.lt'r~.tr hulphronnr, Die uu.l t\frak :msc 
Aknd 1111c \Ir Wc1c11 k r en li:un~, 1074 
Crn1b, :s •1 ngmccring friuurc uf uranium plam des, n·. 
l n111iu111 111 :~outh Africa, l946- l'ilS6, H1l II , A ocaa1cd 
Sc1cn1111 1md lcchn1cnl oc1t:11es of South Afr, a, 
Johann~hurg 1957 
<' r:uh. s and Mnx"cll, on ·sa~,, pru1,1plr 111 u1an1um 
plmt d 1gn, l n111lu111 in South Arrlc11, l'il46,1956, ,ol. I, 
\SOCtatcd Sc1cn11fi, and I echmcal So ,eta:: of South 
rnca. J, hanne burg 1957. 
Dolan, JIP •co u11era11ve on~truc11on ol urantuin planu·, 
l nu1ium 111 :-..111111 Africa, l'il-M-1956, \ol I. As!>l-.crntcd 
Sc1c-11111i , nd fl-ch1111,;al Soc1c11cs I South •\Inca. 





Du Tou, SJ : •n1e vn11.-i' geslJetfeni, ~11n die Pretoria• 
SiLlotmn•, S1111pos1um 1er ,1cnng van die 25 Jaar d,ens , an 
die Pmonn S1klotrcn·. Nasionalc Versnrllc:r entrum, 
WNNR, 1':VS \'er lag NAC: 84 01 (SR 1, Pretoria, Junrc 
198~. 
fmdlc) , KW: " lbe application of stamlcs • tecl Iii rhe 
uranium mdu II'} • , lfr11nlum in South Afric11, 1946-1856, 
vol. II . A~1>0C1a1ed Sc1en11fic and I echmcal Soc1c:11es ol 
South Africa, Johanncshurg, 1957, 
Grant, WL· • l'egnoh•gie en die pcr~e en groc1•. Die mens 
en \) bt'pcrkte hulpbronnt", Die Su1d-Afnkaanse 
Akadcm1e v1r We1en\kap en Kum, 1974, 
L.ucn, PA ttnd Atmore, MG: • fne uc,clopmcnt of the 
acid lea,hing proce s tor 1he extralmn and the rerovcry of 
uranium from Rand cyanide re idues•, l 'ranlum in South 
,\rrica, 1946-1956, vol . I, As oc1atcd Sc1en11f1c nnd 
Technical Soc1ettes ol Sourh Atnca, Johannesburg 1957. 
1.c:vm, J: "Cone nm1111in 1es1s of 1he gold-u,:uuurn orl.'s 01 
1'1c W11~mcrsrnnd lor the recovel) of uranium·, l/r11nium 
in South AfriCll, 19"6-1956, ,ol I. Associated Sl:1ent1flc 
and Technical Scx1c1:e of South Alnca, JohanncshJrg 
11157 
Mills, SJ: · oorsag vun Jae kemfh1ka,Na\Ors111g~progrum· 
Simposium ter viering nm die 2~ ja11r ditfl~ Hin die 
Prrtorla•Siklotron, ' ns1onalc Vcrsnellerscn1rum, W!\'NR, 
NVS \'rr l;:g NAC 114 0l(SR), Prtrona, Junie 1983 
Prctoraus, DA: • rhe gnlJfidds of the W11wmcr rand 
B., in•, \lim·ral l>tposit\ or "outhrrn \fril"ll, vol. I, 
Gcologacal Society of Sou1hcrn ,\l11ca. 19116 
Robinson, Rf: and Vchhu1, , RG. 
d 'Clopmcnt nl the ion exchange 
uranium e~trac1mn•. l'ranium in 
1956, ""I I, Assoc1atc:d Scien11fic 
1,f South Africa, Jnhannc~burl:! I <>57 
• r'lc h1\111ry 01 the 
proc:o., a, pphcd 11, 
South \fr1c.-, i y,i(). 
nd I cchl'1cal Soc1c11cs 
S!uan, DM: • rh~• ,uppl) of ra" 111atcrn1l rcqu1rc111en1\ of 
lhe Uranium Programm , • l nanlum In South ,\frku, 
1946•1956, \ul. I, A,sociaie<l Sc1c111itrc and fe1.:hn11.: tl 
Socic11c:, of Sourh Africa, Johanne hurg 1957. 
1 l'l'fUOl>IC \J. I' 81,ICA 110:'liS 
2. 1 
C11~ \rg•1 • ! 95 i I II')~ 
C11pc Time,, l9~i . 1991 
Die lluratr, I 1J52 • 199 3 
Tht• fimmdal rii"lc~, I 9 •~ 
Jti.pport, 19111 
Financial M11il , 19')0 
Stellenbosch University https://scholar.sun.ac.za
Weekend l"J:U\, 199 l 
.Sunda, Time,, 1991 
2 2 Pcriodkal Artkll.':i 
• AH~ \mtc Amcnl-aan l' Bandc", Finan\il'l> tn Teanit-1,, 26 Augu\l 
1994, 
• Atomic Energy Board . Uramum In South Africa•, South African 
Journal or Economic,, (2111 , ~1arch I 951. 
• Assured fuel Suppl) •. Mining Sunt), (18, Septcmhcr. I 97 J 
"Euwpean Nuclear Conference·, Nuch:onil'li Wttk, 2.1 April 1975 
•; acing up to the Challenge of C'ornmcrciali,a111in•. t:nglnrrrini: 
\\ttk, 23 November 1990. 
"f·uture Nuclcar Pm,cr Plants for South Africa•, Till' South Afril-1111 
/\tining and l'nginecring ,Journal, 2h July 1968 
"lfm, Uranium 1,1,as D1snivercd m South Africa•, Mi11ing Sune,, 
68, September 1''7 I. 
• Jct ~oulc Ennchmen1 South Afnca ' way \I. 1th uranium•, I he 
flnanclal Time:., 29 Ma) 1975 
• tonel mag, m nuclear k>chnolngy•, t:nginetring Week (Supplement), 23 November 199() 
•~cw Sou1h African Ennchmenr Process i- umque", Nuclt"t111k,. 
\\rck, 24 April 1975 
"Nuclear Tre:n) Bl•mb A1,1,11, • , Financial Moil, H>I 116, no 7, 
18 Ma) l!190 
0
1'1\ineer m lnJu try • A1~h11ec1 111 a remarkable rc,,1lu11on•. FCI 
\ ir" point , May I 970 
"Search for unu11um urgctl Resunip11on ol uranium pro pc~trng 
nccdrd", South Afrku Mining 11nd I:ngine1Ting Journal, 78 (31 , 
Auguq 197h 
•s 1cnti rs dtscms uramurn rc\cnc •. Pclindaha t\\s, \OI. 9, no 4, 
June 1970 
"Sou1h Atnca can pr11tlu~c .Z.5% more urm1u111 m 10 )cars wme•, 
South Afrlran \tining 11nd Fnalntcring Journal, h9<2), Novcml'lcr 
19.58. 
•south A Inca· ncutraht) and n1111onal unuy". fhr Round T11hll', 
\\II. XXX. DcrAmbcr lt>l9 • September 1940 
"South Atrn:an enn~hlll,'nt method IUrO\ out to he a noulc 
variatil•n· , udtonk, \\ttk, i4 April 1975 
Stellenbosch University https://scholar.sun.ac.za
"Story of uranium production m Sout•1 Afr1c.i·, !\lining Surve:,,, 
4(3), March 19.53. 
"The Council for Industrial and Se1cn1ific Re~carch. First Five 
Years \ I.antern, 1(2). February IQ.SJ 
"The prormse and peril of nuclear en\.rgy". '\'utionol Gt'Ographlc 
Magazine, vo1. 1.55, no 4, April 1979. 
"The ,carch tor uranium South Africa's pos111on•, South African 
J\,linlng and Engineering Journal, 58(2), Fcbru.1ry 1948. 
The story of Gold on the Witwatersrand• . Optima, vol. 37. no. l, 
March 1989 
"Llrarnum•, lndu,trial Re,ic" of Africa, 4(7), Januar; 1953. 
"Uranium: in ,1,,,. year, an mdu~trial i1am •. Mining Sune~, 10 (11, 
19~9 
"Uranium m South Afric;i". South African Panorama. 3< 11 ), 
Novemher 19.58. 
"Uranium production commences", Mlnlni: magalinc, 42, 
September 1952. 
Blek\lcy. AEH : "South Atnca will have an Jtom1c ptle", lndu,rrlal 
rc,le" or AfrkH, 4(9), Mar(h 195\ 
Brcddl, P· "Urarnurn ennchmcnl born out ot ,\~t l'llcludmg South 
Afm;a", 1-:nglnecrlng Weck, ~3 November l990. 
Bwnowsk1, J: "Nuc.lcar J)(>wc1 - a great opportunit:,, lor South 
Africa", Optima, 4(-1), Dcceinber 1954, 
Bryn:..rd. IIJ : "Uranium re~oun:c~ productmn and demand m Sou1h 
Alnca", Engineering Weck, 23 Novcmbc:r 1990 
Hlund SO. "Nuclear Energy: A curren1 review·, lndw,trial 
Revir" of Africa, Re I), July I 9:'i6 
Eklund, SO "Nuclear power developmcm in the Republic of South 
At11ra·. Public Work!> Roud.s and Trun\port, May 1971. 
Eklund, SO: "Pilot reactor plant tor South Africa·, lndustdul 
Revie" of Africa, 9(71, January 1958. 
Eklund, SO: South Africa's special nuclear problem . the large 
at11mic JlQ\I.Cr Mallon", lndu.~rial Review of Africa 9(6), December 
1958. 
ftSc:llt'r, IJAV. "Slow111g 1he ~prrad of nuclear \I.capons - 1hc mle of 
m1~•ma11onal satcguards", Optima. vol. :n. no 3, Septemher 1985. 
Haarhof, P<. "Die Hclikomcgmck vtr 1sotoopverryking", 
Nntuurwetcnsl-.appc, Die Su1d-Afnkaan\e Akadcmic vir Wc1enskap 
•·n Kuns, JaJrg.uig 16, nr J en 4. Scptcmher - Descmhcr J 970 
374 
Stellenbosch University https://scholar.sun.ac.za
flngart, RR · "Fu1urc of Union's 11ra111um 111dustf) ccms ured", 
South Arrkun Mining 11nd 1-:nginrt1in1t Journal , 68( I J, Ma) 1957 
Hagan, RR "National Mpccts of 1he ura111um mdustf) •. Journal fur 
~fining and Mclallurg) , 57, Arml 1957. 
Haughton, SIi: "Uranium rn South Alru.:11·. Coal and Ea~l' 
Mlnrrah, 2(7>, Seprcmhcr 1954. 
llorscrofl, De~mond "The Story of Golc1 011 the WH\\atersrand 
Sweat of the Sun·. Optima, \Ill n, nn I, March 1989 
Jcal, EF: "Uranium mdu~tn. m South Alm~·. South Afrkan 
Hanker', .loumal, SS, Augu\t .Jl}.58 
Mc:l.ean, CS: "I uturc 11f South African uranium mdustf) ", South 
Arrka, M , 8 \.1a) J9:'i4, 
Md.e,m, CS· "Ille ur11111urn mdu\lf)' ol South Airs a", Journal of 
the Chcmk11l, J\fctallu11:ical and Mining Sodct), 'i4, April 1954 
l'iaudf, SM "Atomic energy m South Atnca·. Co11I ur.d D, t• 
Minrr,d, , 2(2), ,\pnl 19'i4, 
Ol1\cr, HJ. 
1953. ,mmm·. lnduHrial RriicM of Afril'll, 4171, Janu&r) 
0 horn, VI{: "South Africa become a ur1niurn producer· , Optim1, 
3(1 I, March 19~3 
Roux , AJA· • Atom11' Energy Research and Dc,clopmcnt Prog1am111c 
of Sou1h Alma 1w11h d1\1:Uss1on and rcpl) 1•, South Afrlcitn 
l\f~h.anical Fnalnr,r, 9 December 1959 
Rou,, AJA: "De,clopmcms m th~ field ol nuclr.i-r power and the r 
1rnpac1 on South Afr1ca 0 , 1;n1tineer, A,~odation or South Africa, IS Scptcrnlier IY58 
Rou,.., AJA: •o,c rol ,.in kernkral!l, i;cs1cn rceu die r:gtcrgrond \an 
die encrgictcknn m die wcreld", Dcpancnwnt van Mcgame c 
lngen11.-urs11.cse, lln1\crs11c11 ,an Prl'tona, 24 April 1 CJl!O. 
Rou, , AJA: "Kcmkrag en 1.hc aan11.l.'ndmg daanan ondcr S111d 
Alnknan c 0111stand1ghcdc". Tegnlkon, I.! Oktobc:r. I 9~9. 
R11u,, AJA: "Nuclear energy. The impact on South Atm:a•, 
Commercial Opinion, l'.'iC4l5), :\ugu~1 l<J.57. 
Rc111,., , GJ : "Emcr uranmm: A new chapter m the h1,tory of South 
Alm·a•, South African l\flninR and Engfnttrfng Journal, 631.?1, 
lxto1'cr I Y'.'i2 
S\:honland, 131·J: 0 Sc1cnt1fic .ind mdum1al re carch", ·n.c Journal of 
tht• South Afriran lrhtilution of Enginctr.., Septcmticr 194!!. 
Sole, DB: "Thr Ri\r nl Nuclear SJnctum~ against S11uth Alnca•, 
"rntncan He, ic~, J,111 19Rti 
Stellenbosch University https://scholar.sun.ac.za
111111pf. WI·, Brynard, IIJ, n man GC and Van As. () • uclcar 
rncrg) a a pnmary rr .ourcc III So, th •\fnca rn lhc next ccntul) •. 
',IC' I KOM Seminar on Electnc1t) tr.:tcs.). 1990 
T,1\Crncr, I 0 ll1Monc:il re\ 1cw 01 lhc C\cnti 1111d dc,clopmrnt~ 
cul1111na11n.11 m the con 1mc11on of plants for the recmef) of urnmum 
from old ore re 1duc ' rn I or 11, South fri n l11stltu1 ror 
l\linlni: ond h11tll11rg) ,o\emher 19 6 
I ocns. PD • l r11111um pro, mCCli and thct· um bound 
charaL1cm11c •. I ia1m1 ·tion\ ot 1hr t ,eological Sodrt) of South 
\frka, 84, 1981 
Von R lstrOm, J\\ ·s.:arch for uranium ur •cd Resump11on nl 
uramum rm pcclln.f! 1s needed", South fnrun tining 1111d 
l-111:lnttrini: Journal, (78), o , Aug 1976 
\011 B .. km,m JW "Uranium• (CoetLCC CR (cdJl Mlnrral 
Rcsoum"S or Ill Republk of ~outh frl , llnndhook 7, r 1flh 
cdnmn. The Go\C:mmcnt Printer, Prc1oria, 1976 
Zaa1man, D ·1 ncr>) for chc Future· .South rrlrun l'n11onu1111, 
pecrnl I n\ Irunmcnt I ur, forch April 1992 
C:C)\IR !\1t"ll Pl Ill IC IIO '-
\ o:umc S4, 17 M } 12 Junr 1945 
\olumc 64, 6 u u t 10 Scptcmher 1948 
\ olumc 6'i, 13 Sept 2 O 1ohcr 1948 
\ olumc 70, 20 JanuaJ) l 1arch 19 0 
\ olumc 78, 17 March 9 fa) 19 2 
Vlllurne 90, 13 JanWlr) 16 1an:h 19.56 
Volume 97, 4 Jul, .,5 Au u 1 19'i8 
\'olumr 98, I I u ust 2 plcrnhC'r I 95 
\'olumc 101. 4 fa 5 June IIJ6I 
Volun,c 108, I l,1\ 2<1 la) 1961 
\\)(UITI(' {> I b) 3 1\1,l) 1961 
Volume 14, 15 l,irch 7 1J\ 1965 
\'olumc 21. I fa) 15 June 1967 
\ 'olum 29, 17 Jul) 2 ugu I I IJ70 
3. Rl'JIOJh 
RP 23 6 Rrpon or 1hr Commimou 11I 1-·n1111ir 
J\ppli 1101 uf II I .11 l'o-.u l11 South r.fro, 21 
l>ougla\ ll,u 1d hn ) th ((1inirman of omnu ton) 
3 J l'I\ of ,~1 Ii rtll'nl 






All Nu 42 ol I 1112, I he llcC1nc11y Suppl> All 
Act No 15 of 1948 Arom,~ F.nerg) ,\er 
Aci No R ol 1950 1\rom1l h11.:rgy A111c11J111c111 ,\,r 
All No 56 11( (1151 1-tn.ince A 1 
A,1 No IR 111 l'l'i2 A1n1mL l·m•rgy .\memluwm Acr 
,\\ I No J I ot I 1>56 Aton11c f.nergy AnwnJmen1 ,\o.:t 
Act 1'0 27 111 1115g Aro1111~ C nrrgy Amo.:nllmcnt Acr 
i\L"I No 1'i ot 11159 A111m1t Enng) Am1·nd111enr Acr 
1\,1 No 44 of 19(,1 Aro1111c 1·111:r&_) ,\111cnd111en1 Al't 
Act No 77 or 1961 Finance ,\c1 
1\ct No 58 of I 95~ Income ta, An 
Acr No 4' ul l<Uil Nuclear ln~mlla111111, A•·• th cnsmg and ,rrnru) I 
Al'I N11 l! of J 964 Stratcgir 1111ncral RcsnurL-e~ Al·t 
Act No 39 of 1116~ \tom,. l·ncig) nnd NuLtCar 111,1c11lat1nn.s 
,\mrndmc:111 Ac1 
Acr No 1}0 of IYti'i l\",1111,rral lns111u1e for l\ktnllurgy At! 
,hr !\o IN or 11167 Nuclear ln~1alla11ons Amcndm1·111 Au 011.:rn,mg 
and \CCIJfll) ) 
"" No !XI of lllo7 A1om1c h1cr&) Ad 
1\c1 No ·n ,11 1970 llran1u111 Ennchrnenl Art 
cts r1uhhshcd 111 G1nu11111t•111 (;ulrtlt': 
No 278~. 21 August 1970 llranium l-J1mhm,:111 t\1.1. No,~ cit 11170 
No 271!4, .! I Augus1 1970, 1\111m1,· h1crgj Amc11drnc111 All, N11 3-l 
of l Y71l 
:,.·11 l-124, •> 0.robcr 1..,74, !'iuch:,, l11,t~lla11on ,memlmcm Art, :--.u 38 of Jti74 
1'o 4'-1.'i, 'J O,wt•cr l':174, ,\1orn,c l·r.erg) A111,11dmcn1 ,\,1, Ne) J9 ol 1974 
No 4ol0, 1.1 !\larch l117'i, l/rtI11u111 Fnr1ch111c·n1 A r:mlmc:111 t'\cr :-.lo 11 lll 1'17~ 
No S 167 .:!3 June 11176. Uri1111u111 l 11racl1111c111 A111c11Jmcnr Act ~11 s: 
,., 11/7(, 
\111m.1I \t11knm1t of the l'radt• ,md ShiJ>ping in South Afrka. 
E,purt,, I •l'i l , l "'i4. I !,)55 
J,ordi:n ·1 r11<lc ~. at"ti", E,porh, ">5b I •>71 
l·ureii:11 'I rndc .Sh1ti\fin, Supph:mcnt11r) I ratlt- M11ttmen1,. IIJS9, 
,ot Ill . 
Fon-ii,:11 f'tade !'lhUhtlc,, Standard lntt•rnational I rudt• 
Cl.ts,iflration llhd Suprler.irnla~ 1'·1hk1,, l9'i7, 19'i/! lllld 1959. 
,1 'i l'uhlkallon, of (;oH•rnnkntal Jn,titutiun, 
\nnual Rrpnn ol the ;\111rnk t ncr~) Rcard ,,t the l 'nmn 111111 
Rc1111i'>h1.• of .South c\tm·a. 1'157 1'>70 
77 
Stellenbosch University https://scholar.sun.ac.za
• l'ound l for irntiric.- wnd lndtMr htl Rrscur, h 
Annual Repon of 1he Council for Sc1enr1fic and Industrial Research, 1958 1962 
Bureau of Census am.I S11111s11cs (comp1lcr ) t 1111111 .'-tutistks for 
fill) \'ear , Jubilee lssut', 1910 • 19(,0, Bureau of Ccn us and 1a11"1cs, flrc1ona, Marth 1960 
\RCtll\ I. NI> UO{ lJ;\U VI' R\' '\UTf. lUAL 
4 I Offirial \rr hn 
4 I. I C<'nlnll r.-h1, t~ Ptr loria 
rch1\cs of 1hc Sccrc1ary of Inform tmn, 1939 1966 41 , 
File 21/12, \ol I "llran1um• 
Puhhcauon of mformauon rcl.11mg 10 uramum, October 1952 
4 I 2 J(' Srnuh Coll< l ion 
J. File 16:1 I , no 18, "Uri1111Jm and Thorium control 
l. hie 171 , no, 44, "1\lcmac I ncrgy Conrml Re ula11ons• 
Pmclnmataon n ~ 12 of J 945 (War !\tea urc no 70 
of 1945) s1gn.'Cl b) , <l· \\ct and CE S111llard 
Vroclamattor, no c;7 of 1947 (\\ar mc.a.\urc no 11 of 
1947) stgn d h\ G U~and \an 2}1 and rdnc> I WalCDOn 
•ale 172, no ;, "LJnimum Ball" 
1.cucr lrom Pm ate ccrctan , \ 11111\lcr of \f ines ro 
Prime 1 rm tcr JC muu dared 211d J.tllltnl) 1918 
Uranium 8111, 10 be mtrodu cd h\ the \ 11111 tcr of \ ltne • 
Draft ll mum Hill 
4 2 I tomic f nerg_) Corporation I'll ind.ah.a Pu·tnri.i ( \ f JI, 1•n 1 
l)o('umtnh 
PIH· Pl I 2, l11opo •·d lom,, f n.-r~ Rl>st".t n ;h 1111,I 
Ut·Hlopnunc l'1ocran1mc fur South \lri•·11 , i\mrntlcd), 
Coun rl for lndu trial nnd S rcm1lk Re earth, l lmon of 
outh \ Irr~ , 1:5 pnl 19~ 
Al·H, Pf l 121 Geen ma, JC, Jame, Ill., l'J)nlcr, JC' and 
Roh111son, RI A di\Cu\Slon on the progrun11nr ,,r th 
r\11 rlion :\lr111llur~~ l>hl\i11n, I 3 I) ember 1965, \1ll 
J , 111c productmn or high p,1•11y uranium :u a Sou1h 
Afn an gold mmc 
Al-ll, Pl I 17.51· llllntC Encrru Board, Rl•,11,11 OIi lht• 
irn l>sli~llliott into 1hr fll l•"ihle irt1mdudin11 of uudl'ltr 
378 
. '' . . " 
' ---- ... . 
., . . . 
• • • ' • . • , . , • I • 
l 
Stellenbosch University https://scholar.sun.ac.za
IJ(lltcr In the ff.tpublk nf' ~oL'h \frlr;i , l'dtnJ,tba, 
Prc1ona, Repuolic of South A Inca, '\1a) I%~. 
, \EB. PE:1. t •191 At,,m1c l::nl·f&)' lloarJ, \ comparN>n of 
cnridlt'd uncl nJlurul uranium rt•al'lor~. P1c1or1n, Scptcmher l!l70 
AMJ, PH. :.n \'011 BJclmrnm J\.\ "Pq;nwuc dcpos11, 
in the Rq111hltl nl .Snuth Atnca·, ,.\1nrrnc Encrg} 8,,arJ, 
Pcl111Jah;1 March 1971. 
Al·B. 1'1:1 .'!Hf. Atom1L h1crg) Board, .\ brief 
namina•ion of lhc ~latu, or nud1•ar i:;tl\1t·r In the 
Rcpubik, u.,in~ 1074 co-.1,, Prchma, ugus1 1974 
\l•R l'I I. 25 l Atomic Energy Bo;utJ , Ill · Jame, Rcccnr 
TrrnJs 111 H.csran:h ,lnJ Dc1 t·h1pmcnt Work on the 
1'1ou~11s111g 111 l r,m,urn Ore 111 South Africa, Jul\ I <)7r, 
AEB, Pl I 27'i Kruger, J>J ,mtl h-:ithcr JI Ju I ho 
1nca,uHn1c11h of uruniuni in tht• human ch1..,I undtr 
hi~h hacl,.ground ('undition,, Augu,1 1'180 ls,11opcs and 
kacl1a11on D11 M,111, Pclmd.1h11 
\l'H, 1'I R 51 C'a1111,.u11 C.1llllla11, /•1\<i\l and r,,cn), 
l'IJ 'South ,\lncan uranium rcsuunl.' and pro<lu 11011 
l.tp,1h1lit\ cst1m,11c~ •, Alllt11K Encrg1 B11.11tJ, S<•ptcmher 1981) 
AEIJ, PIN .!321BRi \ on UJd ..~trom JW "kl'p11r1 ,111 the 
.111cndai11;c ol tht• I 1m World S) mp11s111m 1111 l.incrg} md 
Ra11. Ma1cn,1h", P.1m, rr,111cc, A1111111L cncrg_\ Bo.1rd 
\ugusr 19M 
Al IJ, PIN :!94tllR) Von Badstri•m JW. "Wothhop on 
the gcm:~1\ ot uranium aoJ the gold bearing pn:.::u11tm11n 
qu,ir11 pcbhk l• nglomcr,llci,•, Golutll , 1.ol11rado, US,\, 
·\tonuc r ncr g) Hnard, Prctor1a, Oct oiler 1974 
,\HJ .?~ ti.?, Rt O 7/(12 Gr,inl, Wl,, l>l' \'11f1cl\, J\\ I. ,mJ 
h·crrn, D.I ProptJ\l'd pcnH-r react,11 ronn•p1 for 
d1·Hlopmen1 In S11uth Af'rit-u, Atorn1, l·n<'ri;) Hoar.I, 
Prc111na, Rcpuhh, 111 Sourh ,\tnt\1, A11;1us1 I 96~ 
Aw1111l tncrs~ Bo,,rd, ( 'onft.:tt·m·e on nudrur h'd11111l11i:1, 
f°ll'JC J,111n, June IIJ74, Prt•fonil J-)74 
A11irut· l·ur-:} l.:lou, J. 1'\,ttioual Conrcr1:11rt• on tht• 
tcchnolui:irnl appl!rutiun-. Pl lllRki1r h••:hnlq111•,. 1'1c-toria Jl}n 
\t11n11r l.ntrg} Ro,1r1I Rt·po,t 011 tlw 1tttt•nd111tt·c ,II 11 
frd1nkul t:mnm111l'i mc-.-1,ug 1111 ''Rl'l.'01,tniliun .ind 
t•,.1lu111io11 of uranifrrou, .1n•ll,", , I ·nna 1\11\tn,1, J7 ~J 
Nmemhct J<l?~ /\I II Ar11I 19,t, 
. . - . ( ' . . . . : . 
. . ' . 
Stellenbosch University https://scholar.sun.ac.za
Aa.nkonJ1ging Jeur die tcrstc .\1,:,srcr, .\fa.uw.,g. 20 Julrc 
J<l70 
Bassnn, JK • Pru,:.µlcs :1n<l hanm.ls •11 r.1dio.1.:t1Vll) and 11, 
rc1..hnok::1c1' 1rpt,cation", Conference on mKll·ar 
tc, hnol••g), C,1.x Town, June 111H 
I' •·1 :;·ir, RA: 
, o:.i') ,.,ng,a11nlcg" 
!',·ltn..l lbii 




De Wn,11. HI. l 'r11i1nHrr_)l.11,g 1n <ltl' Rt•publicl. 1u 
Suid-Arnl.11, 01..cl I, t/KOR • S;ime111tk0n<lc rcl'h. 10I Ill , 
l ra;in1crryk:1ng~knrrora.\U! 1an Su1•J Atrika, (tcpcrk, 
Pn:rorrn, Jt1111c 197,; 
I l(lrac1, from cla., rli1..-u Jocu111er115 in Ill , de \\ .1al, 
l n1,111Hrryki11g In dll• Rl'pul1lick ,11n ~uid-Afrika. 1kcl 
I, referred 10 :n 1c111. 
Rcpon 01 the lmc~11g.it1on (\inunmce (Ch:mm.u1 Dr IIJ 
,an f:ckl ,,11 l/ramum I nnchn1c:'nt, 19 April I' t>R 
lt.xk, IE "The role pla,>l'd b) Turhulc111·c 11111te scp:m,111,n 
ol ma C by the \ulle~ tube". MK} • \>f,l 
Dr t .. mgc, M lllp tclh:n "I nkclc tc •1101t,g1c c c1spcJ.;tl' 
1,m du:l gasH:rlwcling~pr111ci.. •, Augu~,u~ l'JM1 
<lrau1, WL: •o,e Jr:i. 1k,1lklou1s la1111nc1c 
, h1t•1hl'n~<lcnng•, No,cmhcr l'-164 
C,rant, \\'N llnd lkhrma.n, II 
111hctll) t,tclltns I an <l1i.' 
parallclsk11kchug.1antcg ·, J11J1uJne I '>h8, 
"Die ,1phou t'n 
, 11.-1 draa1-k11lkhu1\ 
llum11n, J.1 1111d Granr. \\'L• • K11~tt'ran11ngs vir 'n 
nl{k.tntltkc ecrne ur.1amc11) kmg,.i.inlcg m Su1d 1.111b" •. ~ 
MaJrt 191,h 
lhurlwtt, PC •norY.egmg~ h.) Jrc ont'Y.crp v,111 n 
l.:a k.1.te", Ol.1ohcr I II(,~ 
Jl,i;1rh11ff, I'<.' en llammlm, ~1 HI S 
HIT) l.1ng , aJl ura.in tut I r: • 2 % • 
1rckkc • 
"'11 K,1~k1uk , 11 dll' 
Die ontY.crp in brcc 
fad.,un, AG~1. "The cp.11a11un uf urn111u111 hc,allu,mde 
nml hrhum and~ ur,111111111 hculh111mk 1111d helium lllt'ltur,·:. 
hv frt'C/l' ~onJt•m11a111111". Jnnuan 19h11 
" lhl' cr1a1,1111111 ,1t 1111111111m ht·,alluorrdt• and hchurn 
1111:1.ture, hy frnuion. l Jll"nnc-ar111n rhrough mctnh11111c,•, 
J,UIU.11) I%~ 
' •' • .- . . • ' ' '• •· ' ; ' . •, _; . I •. . . , . ,• ' ' • t ' I . • , ' • - • . . 
' . . . . 
• • ' • • • \ I • • 
Stellenbosch University https://scholar.sun.ac.za
l mn Cacher, I) "Con trucuon of a pilot cnnchmcm 
plant•, Jam1af) 1968 
Roux, AJA "Opsommcnde ,crsl:ig oor n nmH• mctodc 
\aJI uraamen)king", larch 1966 
Houx, AJA en Grant WI "Vordenn • \er l.ig oor 'n nu"c 
mcrodc ,an ur mcrr;kmg•. 31 Man:h 19(,(, 
W11J1nc11burg , JJ · 0 1>1c 001"11:lclm van kmnprcs ore ,1r 
'n \Crryktngsaanlcg tn Su1d,Afnka 0 , dccl I, O\cmbcr 
1964 and dccl ., Jul) 196 
'audc, M l'toposal\ In connrction "Ith II nuclrar 
cne~ rrse11n-h programme rur thr union or South 
rrir11, South African Council for 1cn111ic and lndu tnal 
Research, Prerona. 'ovcmber 19 8 
Per ,crklanng ,an drc l\anroor van c!re \oomucr, 
Ur:iamcnykrngskorpor 1c ,an Su1d Aln a, I 17, I fltll 1971 
Roux. AJA Alomlt' F nrrt) Research and Dc\rlo1m1rnt, 
Pan I. l nltrd sr»rci, Report on mersc \hll, A•.im1 
Encrl!} Board Unron of South fr1ca, JI Mm:h 19S 
Roux. AJA romlr J nrfl! R~carch und l>c,l'lopmrn1. 
Pan II . l 'mtcd Kingdom 1111d anada, Rcpon on o,cfl\C \ 
, 1m, mm,c Encr } Board. Unron of South fnc: • 11 
larch 195 
Rou~. JA ton11r f' nrr1u Rurareh and U,•Hlopmrnt, 
P..iit Ill. C'ontlnmt or furop<• II-rune, orwin •• "''<fen, 
llolland, fh-lgium, S"it1ni11nd und \\ ,~tern (;cmurn.)), 
K.pon on mer as " 11, A1on11c lncr , Bwnt. n1( 11 of (1uth fnca, 31 1arch 1958 
Roux, AJA l'rr,po\cd Atonuc f fl<'ll:) ~ narrh and 
D u•loflmcn1 l'rognim1111 ro, South fr1ra t mended), 
Council lor lndu rn I and ,cmllil Rc,car.:h l nron of 
Sou1h fnca l'Rf. PH. 2, I~ Jml IYS8 
Roux , AJ "lmc 11ga11on of a po 1blc nc" pru c~\ for 
deutcnum qmra11on·. Al B. Jlltmhcr I~ 
Rou:,., AJA and e\lby-1 r er, AR. llfH) of pr()(' \t'!> 
for the production of hra, 11a1rr in thr l nion ol South 
\f1l,a", CSIR, Pn•tona. 29 March 1957 
Vant\ . I>. "Atll\ahlc lraurs rn 1hc control <lf JlO!lu11on 
and the tudy of cm aronlll<"llral ltan§port pn §C •, 
Nauonal Confcrcn.:c on the tcchnolo Ital npph n11un or 
nudcar lcchn,quc~ 1972 
lnh-rnatlonul AgrlT111rnh 
1\"1ccmcm for Coopera11on bct\\ccn the C10\cm111 m of 1hc: 
llm.>n of South Afnc:i and 1hc Gm cmn1Ct11 of the I mkd 
Stellenbosch University https://scholar.sun.ac.za
.State, ul Arnrrn:a Cnm·cmrng 1!11• cr~il u,t.', of atomic 
energy, \.\,1,t11nghm, 81111) 1'>57 
t\rncndmcm oJ thl' Agrn·mtnr ror Coopcr.illon tict\1.1:cn th<· 
Goq:rr,111 Ill 111 !he Rt'Jll1hl1t of \outh Alnc:i ,Hid th~ 
Go\emrncnr •ll rht· l ' n11cd S1.i1c, ol ·\mcnca rnri.crnmi,; rlw 
~1, 11 U\Cs 11f 111111111, cnt·rg} (as a111cndnl, \l,I\ IW,.? 1 signed 
.11 \\:1,h111gt1111, I.! June 1%~ 
A11t(·ndmc111 Ill till' .\grt'Cni..-nr tor C1111pcrut,011 hct\\.c,:n the 
gmcrnmem of the Rcpubhl· or S1,u1h Alrk,1 ,inti the 
Gmernmcnr ol the lJn1tcd St.itc\ ol America conccmin!,! lht• 
c1\tl use~ of ,ll<'lnll" cncrg), 17 Jul\ 19£,7 tS1g111:J1 fl Lr 
Lh14dl tor 1hc Citl\emmcnr 01 lhl' Rcpuhh, nf Sourh 
Alnca llcrni;11111 Pnlhi.k 1111d Gknn .S .Scahorg lor the 
go,crnnu.:nr of lhl' Un11cd Srnt•:~ ol Amcr1rn 
C,1llah(1rat1on agrccmi:nl OCI\\. c 'l the I nucd l\'.mgdnm 
\ton11c Enl'r , Autli(lrJI) and the South Atn,an 1\tom,. 
l·nng) Ho.ml , Iii Ju!) 111~7 1S1gncd> VII O,born, lkput, 
( hJ1rm11n, Alo1111c l·ncr,;y Boartl "' t•uth ,\ Inca hi 
PltnHlcn f'ha1r111ar1, t n!lsd Krngdum i-\to1111c: f·ncrg) AuthlltH) 
I 1r~t \nn1'\ Bas" nl I ACh.ingr 111 lnlurrna111111 
Conccm111g tht• lks1gn, Co11s1ru.uo11 and Opcr.111011 
of Nuclear Rc.1ch1rs 
~.ond 1\nnc, 8 ~I\ of cnll,1bofil\11in 011 methods of 
produc111!' hr,a, > \\atcr 
f Clll'f'~ 
Lener frum J \f I hll (C ha1n11.1n. I nuc,I l\111g1l11m ,,1,un11: 
b1crg1 \uth(lnt}) h> l r \J,\ l{t,ux I hamnan, 1 .. 111, 
I ncri;, Boar I ,,1 ~••Hh i\111,llJ wnu·t11Irg 1hc rcnt·\\al ur 
the , \gft'cmrnt of IH Jul\ 111\7, l'I 11 1%!1 
l_.cttt·r lrurn 1>1 JA l{ou, h> J\t 11111 cuncc111111g lhc 
ll'llc"' <11 of tht• grrcn,i:111 ot 11! JUI) I <157 11 IO I 1/tili 
()r \JA Rou, 1t1 f)r IIJ ,;in l·d;, ~ April for,R 
l>r i\1/\ R11u, to Dr II• Muller, "i t\pr,I IQ(,K 
nr \J,\ R1111, IC• l>r kl S1r.1vacl..cr, ~ April 11108 
\11111m·, ul thl· J(l\ Cooling l'roJ'-"t ~kc1111g. ~ .. 11 I !JN1 
B1wtlmom of the .\Iom1, I ncrg_) Boartl, Pclrntl.1hl 
\ nhat1111 of rlw Ga c, .. 1h11i PrnJCd \11.:l'lln~. 25.1 I . l!Jhh 
Bo.11dm11111111 the At11m1t· l'ncr111 Ho.ml. Pel1riJ,1h,1 
. \ \ 
• ~ l, . •• . . 
Stellenbosch University https://scholar.sun.ac.za
\1111,uc~ of meeting of the Gas Cooling Project Re arch 
and l;.ov lupmem, Boardroom or the Atomic Energy Roard 
IS. 12. l•li,6 
Minute of meetings of the h,C<"Ull\c Cornm111cc 
( l'rodu~uonl hl• urnmum enrichment, 1969-1970 
4 ' ., Ct•ntral IDll\lkal Sc-n kt•, J'rcloria 
\111,tntlhullt'tan Hin Stati,tick, Buro \ an S1a1mtck, 
l'rciona, DcY..11hcr 1962, l)csemoc, 196-t ,·n ,hart IQ 
hulh li1: , ,, "iltt,hlirk Dcr.arremem \M S1a11suck, 
P,etorra, \b III 1970, De emhcr ! 973 
4 2 _ l'oundl fo, \linc·r11l lfthnolog, ('\ll"i I I.Kl I ihntn itnd 
Ard,h~ 
1..evm, Jack ·nu.-. ..,.,on of l\lintt-1. • IYJ4-ICJ8.i. Tc-.. hno 
cconom1cs nnd lnfom11111on 01\ 1 mn of tht· r oun .. 11 for 
Mmernl Tcchnolog,> Randburg. August 19 5 
4 2 4 1Ulun 11 \rn·lt•n-.inr ( ,·nlrl• taun• 
Simposlum I 1 , ierfng , n dil' 2S ja II d1cn, , 1111 dtf 
l"rl'tori11- 'il.lotmn, Na 1011.ilc- \ er neller!>Cntrum, \I. N R, 
N\'~ \'erslag, AC' 84 -Ol(~R). Prc:on • Junie 19 1 
4.2 S ~udcar J-'ucl, Corporation ol South frku l,imihd, 
J11h1111n13hurg 
5 I.IUR \RU-s 
l>ocumrnh 
Production '-t11ti\t1C!> SA Annual repon, Ill 3 1971 
'u fear I u:I CoqK1ra11011 of A I rd 
Slafotic11I Su111111.n, of 1hr l raniuru lncl11,1,, horn 
IJnucd Stare A1oii11 I ncrg, Commas 1011 pur hases, 
l·nerg,> Research and Dc\rl pmcm Admm1 1ra11on (£:.rda). 
lln11cd .Stales of ,\mcnca, C:rnnd Junction, Colorado, 1976 
5 I South \lrtlllO I ih111n (SAi.i, C11P<' lcmn 
Snlc, l>U I h1, \ho, l' ~II. 199(1 (unpubh hcd ltlllnuscnrit) 
S l llnh tr~II) ul <"111>t• Im, n It CI) \rchtH•~ 
!-imu1~. Jan Chn 11,an l'm111e letter , ,01 8b, no, 140, ,of 8. nu n 
1, ('RI\'\ n : COi I I l'TIO~s 
ti I (;runt, l>t \\ I. IC/o \lomic· I· nng~ ( orponlliun l',•li111.1Jh11) 
Cra111. \\I , \\nnnenburg. JJ and IIJarhof, PC' 
lcc.hmque lor 1hc S0u1h ,\fncan cnn,hmcnt pr<Xt "The casc.ide llran111111 
l 
Stellenbosch University https://scholar.sun.ac.za
. • " ·- • - i .. \. . . . . . . . 
. ' ·. . . . , 
. . . , ;,. . -- ,. 
. . . . 
._ 
... . 
fnrithmcnt Corporauon uf outh fr ca Lnmtcd, \'almdab,1 Ila cd 
on n rrescntataon at the S)tnJlO 1Um on Dc\clopmcnts in Vro1mum 
Ennchmc111, held at the mccung of the Amcncan lm111utc ol 
Chemical Engineering in Ch1'-ago, December I and 2, 1976 
Rou~ . AJ,\ and Gram \\I · "Uranium enrichment m South Afm:a·. 
prcscn11111on to lhc European Suclc.tr Conference, Pam, Apnl 1975, 
lJr.imum I rmchmcnt Corporm1nn or South Africa l.1m1tcd, Vnhndaha, Pretoria , 
6 2 Kemp, 1>1 l)\f: (Clo Alnmk f nrr~) Coq)Onttion Prlind11h111 
"Atomgcschaft 'cue E11kc11· (Atom Business 'c" Label), l>cr 
Spi~,·I. no SJ, 1977 Gcrn1an puhhca11on 
RouA, J,\ "Ur,1mum re cm dc\elopmcm, and future outl110 •• 
is I chnrnf) 11176 Paper dch\crcd at the lnrcm.11onal Cnnfcrcn c of 
the lmc tmcnt Anah ts' 'ioc1ct\ of Southern 1\fr1ca. m the Carlton 
ll01cl. Johanne hur,: on Wcdncs,fa), 25 I chruary 1976 
(1 'l kci1111.11111, Or I>. (C/u :"liallonul kn lrrntor ( 'l'nlre, fau, l') 
Bn,dncr DJR "lhcd,1\ the nu lc.iraic\1.1,tiom•, 1en c f1mc~ 
"Hi" Yurk 111111.~. ~O member 1982 
lo1rkr, Jame~ "Going nuclear•, this omclc first appcarcd In the 
rnl 19 II t ~uc of l'ncr,:11~. Fnrrgos \\ as publi hcd for tht• Public 
ffa1rs Dcranmrnt of lob1I 011 of Southern Afnca tPt)) I td , b) 
\ u1t1l•ll Publi\hcri (Pl)) Ltd 
Speech b) 1.,, !.:.1 Naud . President of the (" IR ,II the olhe1al 
maugurateon Ct'rcmom of the CSIR C)Clotron, J.anuruy 2ti 19 6. 
pccch h) Dr AIR \an RhtJn, \!mister or Mine en bcon mu ffat!S 
a1 th orr.~1111 t11,1u ura1ton cercn on) of the C IR C)Chllron, January 26, 19 h 
6 4 I om,, l>r l'I>: l'I> I oc·n, & \ sod;ih-s, t'oo\ultint: (':L-olo~i~t,, 
\\) llhfll:, { •uJ>\' 'f m111 
focn\, PD " lhc ume hound charac1er of uranium 1111ncralt1tnP 
pr cssc\ "tth pccial rcfcn·ncc to the pr01cro,.01c of Gond1\ann• 
f'r('('f111,hrl 111 ffcs, nh, 2~. 19 '4, I hc\1Cr ,1c11cc Puhlt~hcr, II\ 
n1<1erdam, The !\ hcrland 
7 1'-IIR\11\\~ 
Hotha, Ir I'\\ 10 I 1992, (\\ tldcmc s) 
[),: \'1Jhcr!, (,r J\\'I, 10 I 1992, CV. tldcrne \ 
I> • \ llltc-r , Mr II 1\ , 15 8 I !i91, (Cllpc lcmn1 
l>u I 011, Dr SJ, 1> I 1992, ( Plc:11enbcrg AJ)) 
<irnnt, Dr \\'1., 'J.7 7 19 Q, 28 7 19!!9, (Prctona). 24 4 1991, l'cltndahal 
llamhoff, Prof Pt i 11 7 1989, (tlrcton.il 
lfugo, l>r JP, 26 4.1991, (Preton,11 
l\cmr Or D\1, .24 4 1991, (l'cltnd11ha) 
Loubscr, Dr RS,2 7 19 Ci, (Prctu11,,, 
~olc, ,,~ nu, 21 10 19llll, 12 12 11190, (< ape IO\I.OJ 
loen, l>r I'll, 27 ll 1991, (Ca11c fm111) 




. . . . . . , . . . 
. .. ·. . 
• • • ,I, ~. 
Stellenbosch University https://scholar.sun.ac.za
